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C57) Abstract 

The present invention is concerned with vasoconstrictive [(benzodioxan, benzofuran or benzopyran)alkylaminD]aIkyl sub- 
stituted guanidines having formula (I), the pharmac^tically acceptable add addition sahs thereof, and the stereochemically is- 
omeric forms tiiereof, wherein X is O, CHj or a direct bond ; R* is hydrogen or Ci4iailcyl; R2 is hydrogen, Ci^alkyl, C3^alke- 
nyJ or C3^allcynyl; R3 is hydrogen or Cj^all^I; or R2 and R3 may be taken together to form a bivalent radical of formula 
-(CH2)d,-, wherein m is 4 or 5 ; or R^ and R2 taken together may form a bivalent radical of formula -CH = CH- or of formula 
-(CH2),»-, wherein n is 2, 3 r 4; or R3 may represent a bond when RJ and R2 taken together form a bivalent radical f for- 
mula .CH = CH-CH=, -CH=CH-N=, or -CH = N-CH« ; R4 is hydrogen or Ci^^alkyl; Alfci is a bivalent C,.3alkanediyl 
radical; A is a bivalent radical of formula (a), (b), (c), (d), (e), wherein each R^ is hydrogen or C^alkyl; wherein each R6 is 
hydrogen or Ci^allgrl; Alk^ is C2.i5alkanediyl or C5_7cydoalkanediyl; and each p is 0, 1 or 2; provided that [2-{2,3-dihydro- 
l,4-benzodioxin-2-yi)methyl]amino]ethyl guanidine is excluded. Pharmaceuticals which art useful as vasoconstrictors. Com- 
positions comprising said guanidine derivatives as active ingredients, processes for preparing said guanidine derivatives and 
novel N-cyano guanidine, intermediates; and a use as a medicine are described. 
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5 [(Bai ZODIQXaN, HEMaOFORAN OR BENZaP««N)-MiaLftMIN03 MJOL 

SOBSCnmED GQUIIDINES as SELBCTIWE VASCXXX»JaiRIiCK»S 



Background of the invpnrinn 

10 In EP-0387,771 there are described benzopyran derivatives which show an inhibitory 
activity on Nfaillardreacdon and possess an antioxidizing effect In Anaieint-FOTSch. 25 
(9), p. 1404 (1975) there is described [2-((23-dihydro-l,4-ben2odio3dn-2-yI)methyl]- 
annno]ediyiguanidine in a stiKfy concerning noradrenaline depletion dfects. In 
WO-83AB607 a number of cyanoguanidines are described having anti-hypertensive and 

15 vasodilator activity. Our novdcnnpounds differ in that they have selective vasoconstrictcn- 
activity. 

Pescriprion of the invenrif^ 

The present invention is concerned with [(benzodioxan. benzofuran ch- 
20 benzq)yran)alkyIainino]alkyI substituted guanidines having die fonnula*. 




the pharmaceuricaUy acceptable add addition salts diereof. and die stereochemically isomeric 
25 fonns thereof, wherein 

X is 0,CH2 or a direct bond; 
R} is hydrogen or Ci.«alkyl; 
R2 is hydrogen. Ci.6alkyI.C3.6aIkenyl or Ca-^alkynyl; 
30 r3 is hydrogen or Ci.«aUgrl;<»- 

R2 and R3 taken together form a tnvalent radical of formula -(CH2)in- wherein m is 4 
or5:or 

R' and r2 taken together form a Wvalent radical of fomiula-CH»CH- orof fmnula 
-(CH2)n-. wherein n is 2, 3 or 4; or 
35 R3 may represent a bond when R* and R2 taken togetiier form a tnvalent radical of 
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formula -CH=CH-CH=, -CH=CH-N=. or -CH=N-CH=, wherein one or two 
hydrogen atoms can be replaced by hato, Ci-^^Ikyl' Ci-gall^Iojgr, (^o, amin , 
mono- or di(Ci..6alkyI)aniino, mono- or di(C3^s^cloall7l)amino, aminocaibonyl, 
Ci.^alkyIoxycaifoonylamino, Ci-^alk^aimnocarbonylamuio; 
5 R^is hydrogen or Ci^e/^U 

Alkl is a bivalent CiJjalkanediyl radical; 
A is a bivalent radical of formula : 

(a). 



(b). 

(d) ,or 

(e) : 

wherein each is hydrogen or Ci.4alkyl; 
wherein each is hydrogen or Ci.4all^ 
15 Alk^ is C2-i5alkanediyl or Cs-Tt^oalkaned^l; 

and each p is 0, 1 or 2; and 

R7 and R^ each independently are hydrogen, halo, Ci-6alkyl, Cs-^alkenyl. 

C3-6alkynyl, hydroxy. Ci-6alkyloxy. qrano, aminoCi-gallqrl, carbojqrl, 
Ci-galkyloxycarbonyl, nitro. amino» aminocarbonyl, Ci-gaU^learfoonylammo, 
20 or mono- or di(Ci.63ll7l)amino; 

provided ifaat [2-[Q3-dihydro-l,4*benzodioxin-2-yl)mediyl]amino]ethyl guanidine is 

excluded. 



— N— AIk?-N — 



■(CH2)p— N — 



N-(CH2)^ 



R5 



VJj (!C3l2)p-N— 

10 Rfi 

R5 



25 



The compounds of formula Q) wherein R^^ r3 ot r6 are hydrogen may also exist in didr 
tautomeric forms. Such forms although not explicidy indicated in the'above formula are 
intended to be included widiin the scope of the present invendcm. 
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As used in the fOTcgoing definitions halo defines fluoro, cMoro, bronio and iodo; 
Ci^iaUcyl defines straight and branch chained saturated hydn)caibon radicals having 1 to 
4 carbon atoms such as. for example, methyl, ethyl, propyl, butyl, 1-methylethyl, 
2-methylpropyl and die like; Ci-6alkyl defines CMalkyl and die hi^er homologues 
5 thaeof having 5 to 6 carbon atoms such as, for exanople, pmQrl, hexyl, 1-methyIbutyI 
and the like; Cs-galtenyl defines straight and branch chained hydrocaibon radicals 
containing one double bond and having fiwrn 3 to 6 carbon atcnns, such as, for example, 
2-pmpcnyl, 3-butenyl, 2-butenyl, 2-pentenyl, 3-penienyI, 3-mediyl-2-butenyl and die 
like; and die carbon atom of said Cs-galkenyl bdng connected to a nitrogen atom 

10 preferably is saturated, Cs^kynyl defines straight and branch diained hydrocarbon 
radicals containing one triple bond and having from 3 to 6 carbcxi attmis, such as, far 
example, 2-propynyl, 3-butynyl, 2-butynyl, 2-pentynyl, 3.pcntynyl, 3-hexynyl. and the 
like; and die carbon atom of said Cs-galkynybadical being ccKinected lo a nitrogen atom 
preferably is samrated; Cs-ecycloall^l is generic to cyclopn^yl, cyclobutyl, cydopenQrl 

15 and cyclohexyl; Ci-salkanediyl defines bivalent strai^t and branch chained satin^iied 
hydrocarbon radicals having fonn 1 to 3 carbon atoms, such as, for example, mediane- 
diyl, 1,2-etiianediyl, 1,3-propanediyl, 1,2-propanediyl and die like; Ca-isalkanediyl 
defines bivalent straight and branch chained samrated hydrocarbon radicals having fiom 
2 to 15 carbon atoms such as, for example, 1,2-edianediyl, 13-propanediyl, 1,4-butane- 

20 diyl, 1,5-pentanediyl, 1,6-hexanediyl, 1,7-heptanediyl, 1,8-octanediyl, 1.9-nonanediyl, 
l.lOi^ecanediyl, 1,11-undecanediyl, 1.12-dodecanediyl, 1,13-tridecanediyl, 1,14-tetra- 
decanediyl, 1,15-pentadecanediyI, and die branched isomers thereof, Cs-Tcycloalkanediyl 
defines bivalent cyclic saturated hydrocarbon radicals such as, tor example, 1,2-cyclo- 
pentanediyl, 1,3-cyclopentanediyl, 1,2-cyctohexanediyI, l,3-cycloh«anediyl, 

25 1.4-cyclohexanediyl, 1,2-cycloheptanediyl, 13-cycloheptanediyl, 1,4-cycloheptanediyL 

The pharmaceutically acceptable acid addition salts as mentioned hereinabove arc meant to 
comprise the therapeutically active nwi-toxic add addition salt fcnms which die compounds 
of formula 0) arc able to form. The latter can convenioitiy be obtained by treating the base 

30 forai with such appropriate acids as inorganic acids, for exanqile, hydrohalic acids, eg. 
hydrochloric, hydrobromic and the like; sulfuric add; nitric add; phosphoric acid and die 
like; or organic adds, for example, acetic, propanoic, hydroxyacetic, 2-hydroxypn>panoic, 
2-oxopropanoic, ethanedioic, propanedioic, butanedioic, GQ-2-butenedi(nc, 
(E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydn>xybutanedioic, 2-hydroxy-l A3- 

35 propanetricarboxylic, methanesulfonic, edianesulfonic, benzenesulfonic, 4-methyI* 

benzenesulfonic, cyclohexanesulfamic, 2-hydroxyben2Dic, 4-ainino-2-hydn>xybenzoic and 
the like adds. Conversely die salt form can be convoied by treatment widi alkali into die fiee 



wo 93/17017 PCr/EP93/00435 



base form. 

The term addition salt also craqdses the hydrates and solvent addition finms wMdi die 
compounds of formula (Q aie able to fonn. Examples of such fonns are e.g* hydrates, 
alcohola^ and tiie like. 

5 

The — C— NR^R^ moiety may be a^dic in ix^udi case R^prefieiably is hydrogen 
or ediyl; prriecably is hydrogen. m^yU ediyU prc^l or buty ^ prefi^ly is 
hydrp^i, meth^ crediyL Said moiety may also be cyclic m which case it can represent 
radicals of formula : 

10 




wherein R3 in particular is hydrogen or metiiyl. The latter cyclic moieties may be 
unsubstimted or substimted, prrferably with halo» especially iodo; Ci^eialkyl, especially 
15 methyl; Ci..6all^loxy, especially methoxy; c^ano; amino; diCi^-ealkylamino. espedally, 
dimethylamino; or aminocarbonyL 

Interesting con^unds are tiiose ccxnpounds of formula (I), wherein Alk^ is -CH2-CH2- 
or -ai2-> especially -CH2-. 

20 

Also int^esting are tiiose compounds of formula Q) wherein R^ is hydrogen or 
Ci.4alkyU especially mediyL 

Further interesting compounds are tiiose ccnnpounds of fomiula (I) wherdn X is CH2 
25 and wherdn R'^ and R^ each indepradenfly are hydrogra; halo, prefierably fluoro, diloro 
or bronio;Ci.6alkyl, preferably m^yl,etiiyU propyl en* bu^U Ci^galkyloxy, prBferably 
methoxy; hydroxy; ^rano; amino; aminoCi-^sO^U preferably aminomethyl; 
Ci.6aUcyIcarbonylamino, preferably metfaylcarbonylamino; ornitco. 

30 Other interesting compounds are those compounds of formula (I) wherein X is O and 
wherein R*^ and R^ each independentiy are hydrogen; halo» preferably fluoro, chloro. 
bromo; Ci.6alkyl. preferably metiiyl or etiiyl; Ci^gaSkyloxy^ preferably metiioxy; 
hydroxy, cyano or nitro. 
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Still oUier intoesting compounds arc those conq)ounds wbaein X is a direct bond and 
whnean and R8 each independentiy are hydrogen, halo, preferably fluoio, cfaloro or 
bmno; or Ci.^alkyl, preferably metiiyl or ediyL 

5 

Particular compounds are diose anqnunds of fonnula (0 wherein 
of foimula (a); Alk^ is C2.isalkanediyl, espoasiOy CMoalkaiiediyI, more in paiticular 
C2^alkanediyl, preferably 13iiropanediyI; R^is bydrogen ormediyl; andR^is 
hydrogra or mediyL 

10 

Furdier particular conqwunds are those compounds of formula (I), wherein A i^nesents 
a radical of formula (b) or (c), p is 0, 1 or 2, especially 0 or 1, preferably 1; and wherein 
and each indqmidentiy are hydrogen or methyl 

15 Particularly interesting are tiiose cmiqxMinds wherdn the abscdute configuration Ot the 

die carbonatom at die Imposition in foranila (0. indicated widi an asterisk (*). is as 
shown in the fomiula hemnder. 

20 

Paiticulariy int«:esdng ocnxqxiunds axe those interesting or paiticular compounds having 
substituents on the 7- or 8- position (as d^ed in fonnula Q)) of the brazodioxan» 
benzofiiian or benzopynm moiety. 

25 Rrefeied compounds arc those compounds of formula (I), wherein X is CH2, and 
R8 each independenUy arc hydrogen, halo. Ci^^alkyl. CMalkyloxy, ^ 
espedally when subsdnited on the 7- or 8-position of die benzppyian moie^, and 
wherein A represents a radical of fbimula (a), wherdn Alk^ iqnesents C2.]oaUcanediyI 
and R5 and R^ each independendy arc hydrogen . 

30 

Most preferred compounds are N4(3,4Hlihydro-2H-l-benzopyian-2-yl)methyll-N*- 
(l,4.5,6-tetrahydro-2-pyrimidinyl)-13-propanediamine, the stereochemical isomers 
thereof, particularly the R-isomer, and die phaimaceutically accq)table add addition salts 
thereof. 



The teim "stereochemically isomeric forms" as used horinbrfbre defines all the 



wo 93/17017 



-6- 



PCr/EP93/00435 



possible isomeric forms which die compounds of fomuda (I) may possess* Unless 
odienvise mentioned or indicated^ die diemical designation of ocmipoands denotes die 
mixture of all possible stereochemically isom^fomis, said mixtures containing all 
diastereomers and oiantiomers of the basic molecular structure. More in particular, 
5 stereogenic centers may have die R- (h* S-configuration; suhstituents on bivalent cyclic 
saturated hydrocarbon radicals may have dther die cis- or trans-configuration and 
Qs^-alkoiyl radicals may have die £- or Z^xinfiguration. Stereochemically isomeric 
forms of the compounds of fisnnula (J) are obviously intended to be embraced widiin die 
scap& of this invratiCHu 



The compounds of formula (J) can generally be prqiared by reacting a diamine of 
formula CO) wheran A, R^, R^ and R^ are as defined underformula Q) widi areagent of 
foimuk Gil) wherein R^ R2 and R3 aredefined undo^formuk Q and Wi is areactive 
leaving group such as, for example, halo, e.g. chloro, bromo; alkyloxy, e.g. metboxy, 
15 edioxy and the like; aryloxy, e.g. phenoxy and die like; allgrldiio, e.g. mediylthio, 
ethylduo and the like; arylthio, e.g. benzenediio and the like. 



20 Said reaction can be performed by stirring die diamine of fonmula (U) widi die reagent of 
formula (m) in an apprcqniate solvm such as, for example, an alcohol, eg. methanol, 
edianol, propanol and the like; a halogenated hydrocarbon, e.g. dichloromediane, 
tricUoromethane and the like or an edier, e.g. l,r-oxybisethane, 2,2'-oxybispnq>ane, 
tetrahydrofiiran, 1,4-dioxane and die like; an aromatic hydrocarbcm, e.g. benzene, 

25 methylbenzene,dimediylbenzrae and the lite. Optionally a base, such as, for exan^le, 
an aDcalimetal carbona^ e.g. sodium or potassium carbonate ; an alkaUmetal hydrogen 
carbonate, e.g. sodium or potassium hydrpgen carbcmate ; an ^propria^ organic base, 
e.g. HJi-diethyledianamine, pyridine, |HI'inethylediyl>-2-pR)panamine and die like 
bases, can be added to pi(^ up die add diat niay be foriiied during the course of the 

30 reaction. Elevated temperamres may enhance die rate of die reaction. EYeferably the 
reaction is poformed at the reflux tempenuure of the reaction mixture. 

The compounds of formula CD can also generally be prepared by reductive 
N-alkylation of an aminoderivati ve of fomaula (VI) widi an appropriate aldehyde of 



10 




(H) 
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formula (V),whminr is 0, lor 2. 




5 Said reaction is performed by stirring die reactants in an appnqmatB solvent such as, for 
example, an alcohol, e.g. methanol, ethanol, piopanol and the like; an ether, e.g. 
1,1 *-oxybisethane, tetrahydiofiiran, 1,4-dioxane and the like; an aromatic solvent, e,g. 
benzene, methylbenzene, dimethylbmzene and the like. Optionally a water separator can 
beusedtoremovethe water that is fomied during the course of die reaction. The 

10 resulting imine can thai be reduced by catalytic hydrogenation on an appropriate catalyst, 
such as, for example palladium on charcoal, palladium on bariumsulfate, platinum on 
charcoal, Ran^-Nickel and the like in a suitable solvent, sudi as, forexan^le an alccdiol, 
e.g. niethanol, ethanol and the like; an ether, eg. tetrahydrofiiran, l,4^oxane and the 
like; a carboxylic ester, e.g, ethyl acetate, butyl acetate and the like; or a carboxylic add, 

15 e*g.acedcacui, propanoic acul and the like. Optionally the reacdon may be peifonned at 
elevated temperatures and/or pressures. 

The intermediate aldehyde of fomiula (V) can be formed by reducing an acyl 
derivative of formula (TV) wherein r is defined as above and Y is halo, e.g. chloro, 
20 bromo. The acyl hafide can be f<mned by reacting die acid of fomiuk (IV) wher^ 
Y = OH, widi a halogenating reagent such as thionykhloride, phosphoras tridUoruIe, 
phosphorus tribrmude, oxalylchlorkle and the like. The latter reacdcm may be perfonned 
in an excess of the halogenating reagent or in appropriate solvents such as for exanqple 
halogenated hydrocarbons, e.g. dichloramediane, oichlonmiediane and the like; annnadc 
' 25 hydrocarbons, e.g. benzene, methylbenzene, dimethylbenzene and the like; ediers, e.g. 
l,r-oxybisethane, tetrahydrofuran, 1,4-dioxane and the like, or dipolar ^notic solvents, 
e.g. £LIi-diniethylformamide, H^bl-ditnethylacetamkie and the like. Stiiring and . 
devated tenq^oatures niay be appropriate to oihance the rate of die reaction. 
Said rsducdon of the acylhalide of formula (IV) can for instance be perfonned by 



wo 93/17017 PCT/EP93/00435 



catalytic hydrograation with a catalyst sodi as palladium cm chaiooal, palladium on 
bariumsulfate, platinum on cbaicod and the like in 

example ethers, e.g. l.l'-oxybisethane, tctrahydiofuian, 1,4-dioxane and the like; 
preferably in admixture of a d^lar ^^rotic solvent, such as, for example yjJ-dmaediyl* 
5 formamide,N^-dhnethylacetamide and the like. Opdonally a catalyst poison can be 
added, such as thiophene, quinbline-sulfur and the like. 
Theieacdonsequence starting fiom die intermediate akidiyde of formula (IV) and 
yielding compounds of fonnula (0 may be pei:fimned as a one-pot leacdon. 

10 Ihe compounds of formula (I) can also be prq>aied by H-alk^^ting an amine of 
fonnula (VI) with an intermediate of formula (VII), wherem W2 is a reactive leaving 
group such as, for example, halo, e.g. cbloro, bromo or iodo; sulfonyloxy, e.g. 
medianesulfonyloxy, benzenesulfonyloxy^ mediylbrazenesulfoi^lo;^ and the likB» in 
appropriate solvents such as ketones, eg. 2-propanone, 2-butanone and die like; ethers, 

15 e.g. l,roxybisediane,tetrahydrofuran, 1,4-dioxane and die like; aromatic 

hydrocarbons, e.g. benzrae, mediylbenzme and die like; dipolar aprodc solvents, e.g. 
Hli-<ihnediylfQnnaniide, IiH-dimediylacetami(fe, dm^ylsulfoxide and die like. 




20 

Stirling and heating may enhance the reaction rate. Optionally a suitable base rmy be 
added to pick up die add that is fonned during die course of the reacticm, such as, for 
^cample an alkali metal carbonate, e.g. sodium carbonate, potassium carbonate; an alkali 
rMtal hydrogen carbonate, eg. sodium hydrogen carbonate, potassium hydrogen cazbo- 
25 nate and die like; an iqspibpriate orgaiuc base. e.g. NJN- di^yledianamine, pyridine and 
dielifce. 

The conq)ounds of formula (I), wherein A is a bivalent radical of formula (a) and is 
hydrogen, said compounds being represented by formula (I-a), may be prepared by ' 
30 deben^Iadon of an intermediate of fiomula (Vm). 
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'OsJ^AIk'-N-AIk^-N-C^ 




6 ^N-R^ 
A' 

8 R 



0^ « 



6 



R 

Said debenzylation can be performed following art-known procedures such as catalydc 
hydrogenadon using sqipiopriale catalysts, e.g» platinum on charcoal palladium on 
S charcoal, in iq)pr0priate solvmts such as alcohols, e.g. methanol, edianol, 2-propanol 
and die like; ethers e.g. 1,1 '-oxyhisethane, tetrahydiofuran, 2,2'-oxybiq[iiopane and die 
like. OpdonaUy elevated tmiperaturesaiid pressures rnay be applied 

The compounds of formula (I) wherein is hydrogen, said coixq)Ounds being 
10 represented by formula (I-b), can be prqiared by hydrolysis of the intermediate 
cyanoguanidines represmted by formula (IX-a). 

O 
II 

r8 , ,N-CN ^8 R^ , N-C-NH2 



(IX-a) R dx-b) 



.8 R" 



AIk>-A-C/ 

V-r2 



15 Said hydrolysis can be p^onned by sdrring die intermediate c^anc^guanidineof formula 
(IX-a) in the presence of an add such as, for example a mineral add, e.g. hydrochloric 
add, hydrobromic add, sulfuric add and the like or an organic add, e.g. acetic acid, 
formic add and the like, optionally in admixture with an appropriate solvoit such as, for 
example, an alcdiol, e.g methanol, ethanol, propanol and the like; an ether, e.g. 

20 1,1 '-oxybisethane, 2,2'-oxybispropane, tetiahydrofuran, 1,4-dioxane and the like. In 
die course of this hydrolysis the intermediate (K-b) can be formed Said intermediate of 
fomiula (DC-b) can sometimes be isolated, and further hydrolyzed yielding compounds , 
of formula 0), 
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The comp onnds of fonnula (0, can also be converted into each o Aer by functional gmp 
transformations. 

For instance the compounds of fcmnula (D, wherein the — C— NR^R^ moieQr lepresents 
a pyiimidinyl moiety, said con^unds being lepresmted by fomiula (I-c), can be 
5 converted into flie tetrahydioanalogs (l-d) fonowing an4aiown catalytic hydzt>gCTadc»i 
procedures. 




This leducdon can be performed simultaneously widi die ^benzylation mentioned 
10 hereinabove in describing the synthesis of the ccMiqx>unds of formula (I-a). 

Furthfflnore, compounds of formula (J) bearing a Cs^^alkynylgroup or d^^ilksnylgfoap 

can be converted into die corresponding ccmpouiids bearing C|.6a^^ 

art-known hydrogenadon techniques. Compounds of formula (I) bearing a cyanpgioup 

15 can be converted into die cOTesponding con^jounds bearing an aminomethyl subsdtuent 
following art-known hydrogenadon techniques. Compounds bearing an alkyloxy 
subsdtuent can be converted into con^unds bearing a hydroxygroi^ by neating the 
alkyloxy compound widi an appropriate acidic reagent sudi as for example, hydrohalic 
add, e.g. hydrobromic add or borontribromide and the like. Compounds bearing an 

20 ammo subsdtuent can be M-acylaied or M-allgrlaied following art4cnown M-acyladon or 
H-alkyladon procedures. 

A number of intermediates and starting materials in die foregoing preparations are 
known compounds which may be prepared according to art-known methodologies of 
25 preparing said or similar conqwunds and some intomediates are new. A number of 
prepanuion mediods will be described hereinafter in more detail 

The inter m ediates of formula (^) wherein A is a radical of formula (a) and is 
hydro^n, said intennediates bdng represented by fcsmula (Il-a), can be prei^ied by 

30 redudng a niirile of die formula (X) ^erdn q is 1 to 14, using art-known teducdcm 
coxuiitions. Said reduction can, for instance, be performed by catalytic hydrogenadon 
using an appropriate catalyst, such as, for «anq)le, Raney nickel^ palladium on charcoal, 
palladium on bariumsulfate and the like, in an appropriate solvent, such as, for example, 
an alcohol, e.g. methanol, etiianol, propanol and the like; an ether, e.g. 2,2*-oxybis- 

35 propane, tettahydroforan, 1,4-dioxane and die like, or a mixture of such solvents. 
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10 



RrefCTably the reduction is conducted in the presence of amwyiiri a. OpticMially higher 
temperatures or pressures can be applied. 

(X) * (n-a) 

Said reduction can also be earned out by stiiiing die nitrile with a reducing reagent, sudi 
as, for example, borane, lithium aluminum hydride, and die like, in an appropriate 
solvent, such as an ether. c.g. 2,2'-oxybispn>pane, tetrahydiofuran, 1,4-dioxane and the 
like; or a hydrocarbon, e.g. pentane, hexane and the Bke; an aromatic solvent, e.g. 
benzene, methylbenzene, dimetbylbenzene and the like. OpdonaUy devated teinperatures 
can be applied to enhance the reaction rate. 



The inteimediaies of formula PQ can be prepared by reacting an amine of formula 
(XI) with a reagent of formula (XII), wherein W2 and q are defined as hereinabove, in an 
1 5 appropriate solvent such as, for example, a dipolar aproric solvent, e.g. 

dimethylfrnnandde, din^thylsulfirodde, acctonitiile and die like, an aixmiaric solvent, 
c.g. benzene, methylbenzene, dimetbylbenzene and the like; a ketone, e.g. l-iropanone^ 
4-mefliyl-2-pentancme and die like; an edicr, e.g. 1,1 '-oj^bisethane, tetrahydiofinan, 
1 ,4-dioxane and the like. 

VJ^J ^' (Xn) 

►7 ^ 



^ ^ (X) 

20 (XI) 



A base as mentioned in die prqiaration of conqxninds of formula (D finom intermediates 
of formula GI) and (m) may be added to pick up the acid that is fimned during die course 
of diereaction. Stirring and elevated temperatures may enhance die reaction rate. In the 
25 formula of die intermediate amine (XI) R5 may also have die meaning rfben2yl. This 
protecti ve group can then be removed in a later stage of tte syndiesis. 

For the preparation of intermediates of formula (X) wherein q - 2, said intermediates 
being represented by formula (X-a) an interesting alternative for the above alkylation 
30 comprises stirring the amine of formula (XI) with 2-propenenitrile in an appropriate 
solvent such as for example, an alcohol, e.g. medianol, edianol, propanol and die lite, 
an edier, e.g. 1,1 '-oxybisediane, tetrahydrofiiran, 1,4-dioxan and the like. 
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R'* 

•^N5\^OvL-AIk»-NH + HaCsCH— CN ^ r>C T, , 



(XI) 



Elevated temperatures may be appropriate to enhance the rate of the reaction. I^eiably 
5 the reactants are stmed at the reflux tenqierature of the reaction mixture. 



The intmnediates of formula (DC-a), v/b&xm R\ R8, X, Alk^ arc as defined 
herdnabove and A is a bivalent radical of formula (a), (c), (d), (e); and wherein is 
hydrogen, Ci-^allgrl, Cs-ealkenyl, or Cs-galkynyU and is hydrpgen or Ci-ealkyl. or 
10 and Retaken together form a bivalOTt radical of formula -(CT 
5, arc deemed noveL 

The intermediates of formula (K-a) can be prq)ared by reacting an intermediate of 
formula (P) with a reagent of ftnmula QCm), wherein Wi is a reacd ve leaving groiqi as 
15 defined under formula (III), 




Said reacdon can be p^ormed by stirring the reactants in an ^propriate solvent sudi as 
20 an alcohol, e.g. medianol, ethanol and the like, an halogenated hydrocarbon, e*g. 
dicfalcHomethane, trichlcromethane and die like, an aromatic solvent, e.g. benzene, 
metfiylbenzene, dimethylbenzene and the like, a dipolar aptotic solvent, e.g. N.N-di- 
mediyIformamide,i£|!Hiiniedqrlacetai^ Optionally a base as mendoned 

under the prcparadon of die compounds of fiHmuIa 0) fiom intermediates of formula (II) 
25 and (III) can be added to pick up the acid that is fimned during the course of the reaction. 
Preferably the reaction is performed at room tenq>ezature. 



30 



The intermediates of formula (XUI) can be prepared by reacting a cyanamide of fonnula 
(XIV) wherein Wi is defined as under fonnula (HI), widi an amine of fonnula (XV). 
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w/V' 
(xm) 

Said reaction can beperfonned by sdningthereactanisin aieaction-inat scdvratsudi 
as, for example, a halo^iated hydrocarbon, e.g. dichlonnnediane. tridiloiomediane and 
5 die like, an aromadc solvent, e.g. benzoie, mediylbaizene and die lite, an cdier, eg. 
l,r-oxybisethane,tetrahydn>fuian, 1,4-dioxane and die lite. OpdcMiaUyabasecanbe 
added to pick up the acid tfiat is fbrmed in die course of die reaction. Appropriate bases 
arc alkah metal or eartii aikahne metal carbonates or hydiogra carbonates, e.g. socfiinn 
carbonate, sodium hydrogen carbonate, potassium carbonate and die lite Elevated 
10 temperatures may enhance the reaction rate. 

Pure stereochemically isomeric fanms of die compounds of diis invention may be 
obtained by die application of art-known procedures. DiastereoisomeTS may be sqiaraied 
by phyacal sq)aration mediods such as sdective oystallizatim and chioinatogiairiuc 

15 techniques. e.g. liquid chnnnatogr^hy. Enantiomers may be 8q>aiated from each odier 
by die selective oystallizatiOT of tiidr diasierecnneric salts wirii optically ^ve adds. 
Said pure stereochemically isomeric fOTms may also be derived fiom die conesponding 
pure stereochemically isomeric forms of die ^ipropriate starting materials, provided diat 
die reaction occurs stercospecificaUy. Preferably if a specific stereoisomer is deshed. 

20 said nnnpound will be syndiesized by stereospecific mediods of prqjaratioa These 
mediods will advantageously employ enantiomerically pure starting materials. 
Stoeochranically isomeric forms of die compounds of foraaula (0 are obviously intended 
to be included widiin die scope oi die invention. 

25 The coaqx)unds of formula (I), die pharmaoeutically acceptaUe acid-addition salts and 
stereochemically iscmieric ftnms thereof have interesting pharmacological properties : 
Aey show 5HTi.uke agonistic activity. The compounds of die present invention have 
potent and selective vasoconstrictor activity. They are useful to treat conditions whidi are 
related to vasodilatation. For instance, tiiey are useful in die treatment of conditions 

30 characterized by or associated widi cephalic pain, e.g. migraine, cluster headache and 
headache associa^ widi vascular discntlers. These conqiounds are also useful in die 
treatment venous insufficiency and in die treatmoit (rf^ conditions associated widi 
hypotension. 

The vasoconstrictor activity of die craipounds of formula CD can be deteninned using an 



CN 

N 
II 

w, w, 
(XIV) 



HN 



(XV) 
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in vitio-test as is desanbed in ''lostanta^ 

caused by naoderaie cooling in caninecutaneousvd^ in die American Journal of 
Physiology 234(4), H330-H337, 1978; CMrin die test described in die phannacological 
exanq)le» wherein die serotonin-like response of die coixq>ounds of the present invration 
5 was tested on die basilar arteries of pigs. Novel intermediates of formula (IX-a) as 
defined hereinabove show amilar pharmacological acdvi^. 

In view of didr useful pharmacological properties, the subjeaconqiounds may be 
fomiulated into various pharmaceutical forms for administcadon purposes. 

10 To prqiare the pharmaceutical conqxisidons of this invention, an ^ecdve amount of a 
particular compound, in base or add addition salt form, as die active ingredient is 
combined in intimate admixture with a pharmaceutically aocqptable carrier, which carrier 
may take a wide variety of forms dep^iding on die form of preparation desired for 
administration.Iliese pharmaceutical compositions are desirably in uiutary dosage form 

IS suitable, pref<^ably , for administration orally, rectally, poxnitaneously , or by parenteral 
injection. For example, in prqiaring die con^sitions in oral dosage form, any of the 
usual pharmaceutical media may be employed, such as, for exaiiq)le, wa^, ^ycols, oils, 
alcohols and the like in the case of oral liquid preparations such as suspensions, syrups, 
elixirs and solutions: or solid carriers such as starches, sugars, kaolin, lubricants, 

20 Innders, disintegrating agents and die like in the case of powders, pills, capsules and 
tablets. Because of dieir ease in administratiixi, tabtets arid caq[>su^ 
ad vantageous oral dosa^ unit fono, in which case solid pharmaceutical caniets are 
obviously raq^loyed. For parenteral compositions, the carrier will usually comprise 
sterile water, at least in large part, diough other ingredients, to aid sol ubifity for eiearrqile, 

25 may be included Injectable solutions, fin'exan^ile, may beprqmred in which die carrier 
comprises saline solution, glucose solution or a mixture of saline and glucose soluticm. 
Injectable suspensions may also be prepared in which case sq^ptopriate liquid carriers, 
suspending agents and die like may be employed In die con;)ositions suitable for 
percutaneous a&ninistration, the carrier c^tionally conqirises a penetration enhancing 

30 agoit and/or a suitable wetting agent, (optionally combined with suitable additives of any 
nature in minor proportions, whidi additives do not cause a significant deleterious effect 
to the skin. Said additives may facilitate die administration to the skin and/or may be 
helpfol for preparing the desned compositions. These compositions may be administered 
in various ways, e.g., as a transdermal patch, as a spot-on, as an ointment Itis 

35 especially advantageous to fomiulate the aforementioned pharmaceutical cmqiositions in 
dosage unit form for ease of administration and unifonnity of dosage. Dosage unit form 
asusedindieqiedficati n and daims herein r^ers to physically discrete units suitable as 
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unitaiy dosages, each unit containing a prcdetemiined quand^ of active ingredient 
calculated to produce the desired Aoapeutic ^ect in associaticKi with the lequiied 
pharmaceutical earner. Examples of such dosage unit forms arc tablets (including seeded 
or coated tablets), capsules, pills, powder packets, wafers, injectable solutions or 
5 suspensions, teaspoonfiils, tablespo(»fuIs and the like, and segregated multiples thereof. 

The compounds of the present inventicm thaefore may be used as medicines in 
conditions related to vasodilatatiM, more in particular hypotrasicm, venous insufBciency 
and especially cephalic pam among which migraine. The ccxnpounds of tfie preset 

10 invention also provide a meUiod of treating wami-blooded animals suffering from 
conditions related to vasodilataticm, sudi as, hypotension, venous insufficiency and 
especially cqihalic pain amcmg vAdch migraine by administering an effective amount of a 
con^und of formula (I), a pharmacoitically acceptable add addition salt or a 
stereoisomeric forai thereof. Those skilled in die art could eanly determine die effective 

1 5 amount from the test results presented heidnafier. In gmeral it is contemplated diat an 
effective amount would be firan 1 pg/kg to 1 mg/kg body wdght, and in particular from. 
2 ng/kg to 200 Hg/kg body wdghL It may be appropriate to administer die required dose 
as two, three, four or more sub-doses at appropriate intervals throughout die day. Said 
sub-doses may be formulated as unit dosage forms, for example, containing 0.005 to 20 

20 mg, and in particular 0. 1 mg to 10 mg of active ingredient per unit dosage fona 

The following examples are intended to illustrate and not to limit die scope of the present 
invention in all its aspects. 

23 Experimental pan 

A, Preparation of the intermedia^ 
Example 1 

a) To a stirred and cooled (0°C) solution of 32.8 g of 3,4-dihydrO"2Ii-l-benzopyran-2- 
medianol in 71 ml of pyridine and 135 ml of benzene was added dropwise a solution of 

30 41 .9 g of 4-methyl-benzenesulfonyl chloride in 72.5 ml of benzene. Upon completion, 
stirring was continued for 25 hours. The reaction mature was washed successively with 
a hydrochloric acid solution (10%), with water and with a sodium carbonate solution 
(10%). The organic layer was dried, filtered and evaporated. The residue was purified 
by column chromatogr^hy (silica gel ; 0103 100%). The duent of die desned fraction 

35 was evaporated, yielding 28.3 g of 3,4-dihydn>-2II-l-benzopyran-2-medianol 
4-mediylbenzcnesulfOTate (ester) as a solid residue, mp. 59.4**C (intemt 1). 
In a similar way diere was also prq>ared : 
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6-fiaoio-3,4-<fihydio-2Q-l-benzopyran-2-ine^^ 4-inedi^benzeiiesuIfoiiate(esta) 
(intemu 2). 

b) A mixture of 7.7 g of intermediate (XX 53 g of benzenemedumaniine, 5 g of sodium 
carbonate and 250 ml of 4-methyl-2-pentanone was stirred and refloxed for 48 hours 
5 usingawater-s^araton The reaction mixture was cooled and washed with water. The 
organic phase was dried, filtered and evaporated. The residue was purified by column 
chromatography (silica gel ;CHa3/CH30H 90:10). The ehient of the desired fraction 
was evaporated and the residue was converted into the edianedioate salt inedianoL The 
salt was fDteied off and suspended in 2*propanone. The produa was filtered ofiF and 
10 dried, yielding 1.16 g (19 J%) of 3,4-dihydro-M-(phenylmediyl>-2H-l-benzopyran-2- 
medianamine ethanedioaie (1:1) (uiterm. 3). 
In a similar way thero was also prq)ared : 

2,3-dihydrD-N-<phenyhnethyl)-1 ,4>hen7ndmirinR-.^-fnf*rhamTninff Gnterm. 4). 

IS pxa^ipte? 

In EP-0.145.067 the syndiesis of (+)-6-fluoro-3.4-dihydro-2H-l-benzopyran-2- 
carboxylic add Qnt^m. 5) is described. 

a) To a stirred and heated (i^0**Qinixtureof49.05gofinteraMdiate (5) and 244 
methylbenzene wem added drop wise 54 ml of thtonyl diloride during a period of 85 
20 minutes. Upon complete addition, stirring was continued for 2 hours at 80*^C After 
cooling to room tanperature, die reaction mixture was evaporated. The residue was 
taken up in methylbenzene and the scdvrat was evaporated again, yielding 60.4 g (1 00%) 
of (4)-(S)-6-fluoro-3,4-dihydro-2H*l-benzopyran-2-carbcmyl chloride as a residue 
(interm. 6). 

25 b) A mixture of 46.9 g of intermediate (6) in 60 ml of N>N-dimediylacetamide and 350 
ml of 2^'oxybispropane was hydrogenated in the presence of 3 g of palladium-on- 
charcoal catalyst (10%) and 5 ml of a solution of thiophaie in metiianol (4%). Afta- tfie 
calculated amount of hydrogen was taken up, Ae catalyst was filtered off and the filtrate 
was added to a mixture of 25 g of henyjenemethanaTTiiT^fi, Tfi g pf ppfagciimi acetateand 

30 300mlof metiianoL This n:iixtuie was hydrogenated again in the presmce of 3 g of 
palladium-on-charcoal catalyst (10%) and 3 ml ctf a solution of thiophene in methanol 
(4%). Alter the calculated amount of hydrogen was taken up» the catalyst was filtraed off 
and the filuate was evaporated. The residue was poured intt> water and the whole was 
basified witii NaOH (50%). The product was extracted with dichlcnometiiane and the 

35 extract was dried, filtered and evqxnated. The residue was purified by column chroma- 
tography (silica gel; CH2CI2/CH3OH 95:5). Theeluentofthedesiredfiactionwas 
evaporated and the resuiue was convened into Ae hydrochloride salt in 2*propanone by 
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adding 2-pn}panol saturated wiA HO. The salt was filtered off and dried, yielding 
46.9 g (69.3%) of (+HS)-6-fluoro-3,4-dihydK>-£I-(phenylmethyl)-2fl-l-benzoRynui-2- 
methanamine hydiochloride; mp. 210.7«*Q [a^ = + 92.63" (cone. = 0.1% in CH3OH) 
(interm. 7). 

5 In a similar there were also prepared: 

(S)-3,4-dihydiD-M-(phenylBaethyl)-?H-l-ben2opyran-2-nietlumaiiii^ Onterm. 8); 
(-)-(R)-6-fluow>-3.4-dihydrD-2j-(phqwlmediylV2H-l-bemnpyian-%m^ 
hydrochloride; mp. 2ia4°C; [oj^^ = - 79.47" (cone. = 0.1% in CH3OH) (intenn. 9); 

(R)-3.4-dihydio-M-(phcnylmethyl)-2Ii-l^)enzqpyran-2-inethanamine CmtBim. 10); and 

10 (±)-3,4Klihydn>-2-methyl-M-(phenyImethyl)-ffl-l-bcna)pyran-2-methanamine 
(intenn. 11). 

c) Aroixtureof28gofintennediate(10)and300nilofnKthanolwashydrDgaiatedin 

thepiesenceof2gofpalIa£anHm-duDCoalcatatyst(10%). After die calculated amount 

of hydrogen was taken up, the catalyst was filtered off and the filtrate was evapmated. 
15 yielding 18.2 g (100%) of (-)-(R)-3,4-dihydro-2H-l.bcnzopyian-2-methaiiamine as 

cmderesidue (interm. 12). 

In a similar way there were also prq)ared : 

(±)-23-dihydn>-l,4-benzodioxine-2-methanamine Onterm. 13); 

(S)-3.4-dihydro-2i]-l-benzopyran-2-methanamine Qntemi. 14); 
20 (±)-6-fluaro-3,4-dihydro-^l-benzopynm-2-medianamine (intenn. 15); 

(±)-3,4-dihydro-6-niethoxy-2£[-l-benzopynui-2-medianamine Ontenn. 16); and 

(±)-3t4-dihydro-2ii-l-benzopyran-2pmeiliananiine Gntenn. 17). 

Example 3 

25 a) Amixturcof34gofethyl4-oxo-l-piperidinecarboxylate,20gof2-pyrimidinamine, 
8 drops of acetic acid and 103.5 ml of methylbenzene was stined for 28 hours at lefliix 
tenq)erature using a water-sqMuator. The reaction mixture was evaporated, yielding 50 g 
of ediyi 4-(2-pyrimidinylimino)-l^piperidinecart)oxylate as a residue (intom. 18). 
b) To a stined and cooled (5-10»Q nuxture of 50 g of intennediate (18) in 76 ml of 

30 methanol were added portionwise 7.5 g of sodium tetrahydrobonue. Uptm CQnq)ledon. 
stining was continued first for 45 minutes at room temperature and fiirdier for 3 hours at 
r^ux temperature. After cooling, the leacticm mixture was poured into watt* and tfie 
product was extracted twice with benzene. The combined octracts wa« washed with 
water, dried, filtered and evsqxirated. The residue was solidified in a mixture of 2,2- 

35 oxybispropane and 2-propanone. The product was filtered off and aystallized fiom 
benzene, yielding 7 g of ethyl 4-(2-pyrimidinylamino).l-piperidinecaiboxylate (intenn- 
19). 
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c) A im}ai]ie€xF7gof intermediate a9)aa^ n(48%) 
was stirred for 2 hours atrcflox ^xq>eratuie. The reaction mixture was evaporated and 
die residue was taken up in watCT. The whole was baafiedwilfa a diluted sodium 
hydroxide solution, while cooling in an ice*batfa« The product was extracted with 
S dichloromethane and the extract was dried, ffltered arid evs^KHated. Theresiduewas 
stined in 2,2'-oxybispropana The product was filtered off and converted into die 
hydrocUoridesaltinl-ijropanoL The salt was filtered off and aystallizedfiromcthanol. 
yidding 2 g of (±>N<4*piperidinyl)-2-pyrimid]nanime dihydrochlodde hemihydratB; 
mp. 268.5*^C (interm. 20). 

10 

Example 4 

a) 3 ml of y^|[^^N*trin[iethylbenzenemethan?TmTritiin hydroxide was added dropwise to a 
stirred mixture of 60 g (±)-3,4Klihydro-H-(phenyIniediyO*^-I-benzcpyran-^^ 
amine in 350 ml of 2-propenOTitrile. After stirring for 4 days at reflux temperature, the 

15 reaction mixture was cooled and poured into l,l'-o>qrbisethane. The whole was filtered 
over diatomaceous earth and die filtrate was evqxjrated, yielding 21 g ^8.6%) of 
(±)-H[(3.4Kiihydn)-2H-l-ben2opyran-2-yl)methyll(iphe^ 
as cmde residue Gnterm. 21). 

b) A mixture of 21 g of intermediate in 250 ml of methanol was hydrogenated in die 
20 presence of 5 g of Ra^ey^BckeL Aftertfiecalculatedamountof hydrogen was taten up, 

the catalyst was filtered off and die filtrate was evaporated, yidding 20 g (94%) of 

Ci>II^(3,4-dihydro-ffl-14)enzopyran-2-yl)metfiyQ^^ 

diamine as crude residue (interm. 22). 

c) Annxtureof 10gofintermediate(22),4^gof 2Hddoro[^rimidine,6gc^ 

25 cari)onate and 100 ml ofedianol was stirred and heated for 18 hours. Thereaction 

mixture was cooled and the solvent was ev^)orated. Tlieresuiuewastreaiedwidi water 
and the product was extracted with l,l*-oxybisethane. The extract was dried, filtered 
and evaporated, yidding II g (885%) of (±>iI-[(3.4-dihydn>-2H-l-benzopyran-2- 
yl)n^diyl]-H*0phenylmethyl)-H*'^-pyriniidinyl)-13*propanedia^ as a crude readue 

30 anterm.23). 

In a similar way diere was also prq>ared : 




wo 93/17017 



-19- 



PCT/EP93/00435 



InL No. 



23 



24 



25 



26 
27 

28 
29 
30 
31 



R7.R8 



H, H 
H.H 

H, H 



H.H 

7-CH2CH3, H 

H. H 
H.H 
H.H 



H, H 



N-R' 



A3 



H 



CI 

,N(CH3)2 



H 



P-CH3 



,CH3 



^^5 



CN 



NH2 



NH2 



Physical data 



.ma 



Jia; mp. 230.rC 



^aji20 



2HCLI/2H2O; mp. 189.6«»C 



Examples 

a)To a stined solution of 6 g of diphenyl cyanocaitxMiimidaie in 50 ml of dichloro- 
methane at njom temperature \verc added ponionwisc 2. 1 g of pipeiidine. Stining was 
5 continued for 30 minutes at room temperatuie. The reaction mixture was evi^Kirated and 
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tiie residue was crystallized firom 2,2'-o37bispiDpane. Tlie crystals were filtered off and 
dried, yielding 4.6 g (80.7%) of Iphenoxy(l.pipericfinyI)metfaylene]cyanaxnide; 
mp. 85.7^C Ontenn. 32). 
In a similar way was also priq)ared : 
5 O-phenyl-tTH^ano-iLM-^iinediylcarbain^^ Gntcam. 33), 
b) Aniixtureof4^0gof (±)-MH;0,4-dihydro-^.l-benzc^ 
prppanediamine^ 4.2 g of intHmediate (32) and 100 ml of meflianol was stined for 3 
days at room temperature. The reacticminixture was ev^xxrated ami the residue was 
dissolved in didiloiomethane. This soludcm was washed widi an aqueous Na2CQ3 

10 solution (15%). The orgarac layer was sq^arated, dried, filtered and evaporated. The 
residue was purified twice by column chromatography (silica gel ; CH2CI2 / CH3OH 
95:5). Theeluentof die desired fiacdon was evaporated and die residue was converted 
into die edianedioate salt (l:l>in2-prQpane. Hie salt was filtered off and reccystallized 
fiom meflianoL The crystals were filtered off and dried, yielding 1.02 g (12.7%) of 

15 (±^N*-cyano-li-[3-[[(3,4-dihydro-2H-l-ben2^ 

piperidinecarixwdmidamide ctfianedioaie (1:1); iBp. 176.0^C (intenn. 34). 
In a sinnlar way there were also prq)ared : 




20 



Int 
No. 


R7,R8 


X 


A 




plgrsical data 


34 


H.H 


CH2 


-NH-(CH2)3-NH- 




mp. 176.0"C 
etfaaiiedioaie(l:l) 


35 


6-F.H 


CH2 


-NH-(CH2)rNH- 


-NH-CH2-CH3 


mp. 117.8X 


36 


H, H 


CH2 


-NH-(CH2)3-NH- 


-NH-CH2-CH3 


mp. 147.9''C/ 
ethanedioate(l:l) 


37 
38 


H.H 
H,H 


0 

CH2 


-NH<CH2)3-NH- 
— N— (CH2)3-NH- 


-NH-CH2-CH3 

-NH-(CH2)2-CH3 


mp. m3'C/ 
etfaanedioaie(l:l) 
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Int 
No 


R7. R8 


X 


A 


-NR2r3 


physical data 


39 


H.H 


CH2 


-NH-(CH2)3-NH- 


-NH-CH-(CH3)2 


mp. 121.8"C 


40 


H,H 


CH2 


-NH-(CH2)3-NH- 


-NH-(C3i2)rCH3 


mp. 154.6*C/ 
ediaiiedioatB(l:l) 


••■1 


riy ri 




-NH-{CH2)3-NH- 


-N-(CH3)2 


mp. 171.1"C 
edianedioetB (1:1) 


42 


H,H 


CH2 


-NH-(CH2)2-NH- 


-NH-CH3 


mp. 158.pPC/Ha 


43 


H. H 


CH2 


-NH-(C3i2)3-NH- 

* 


-NH-CH2-CSCH 


mp. 143.2''C 


44 


H, H 


CH2 


-NH-(CH2)3-NH- 


-NH-CH2-CH=CH2 


mp. 164.7»C 
eifaanedioate(l:l) 


45 


7-CH3.H 


CH2 


-NH-(CH2)3-NH- 


-N.(CH3)2 


mp. 190.2"C 
edianedk»tB(l:l) 














46 


6-F, H 








mo 173.2*C 
(-)-(R) 

ethanedioat&(l:I) 
[a]5' = -53.67« 

(csl%inDMF) 


47 


7-CH2CH3^ 


CH2 


-NH-(CH2)3-NH- 


-N-(CH3)2 


mp. 137.8*C 
edianediostte (1:1) 


48 


7-CH2CH3,H 


CH2 


-NH-(CH2)3-NH- 


-NH-CH2-CH3 


mp. 91.7'*C 


49 
50 


7-CH2CH33 


CH2 

CH2 


-NH-(CH2)3-NH- 
/(C3J2)2-NH— 

— N 


-N-(CH3)2 
-NH-CH2-CH3 


nqj. 1633''C 
ethaiiedioate(l:2) 

mp. 118.5*C 



Example 6 

A mixturcof 3.1g (±)-N"-cyano-N-[3-[[(3.4-dihydro-2H.l.benzop>TM 
yl)inethyl]aniino]piopyl]-£l*-ethylguaiiidine in a solution of 10 nd bydiochloric add in 
S 2-piopanol and SO nd methanol was stirred and lefluxed for 30 minutes. The solvent 
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wasev^xiratecL Theicsicfae was dissolved in water and this mixtiirg was MchMt^ uniyh 
aqueous NaOH (10%). This mixtnie was extracted with CHiQi* Theoigaiiiclay^was 
separated , washed with water, dried (N(gS04) , filtered and the solvm was evsqxxrated* 
The residue was purified by cohimn dmnnatpgrapby over silica gel (eluent: CH2CI7/ 
5 CHsOH/CNHs) 90:10). Thepureftactions were collected and the solvait was 
evaporated. The residue was dissolved in 2-prc^anol and converted into the 
hydrochloric acid salt (1:2) with 2-propanolsattirated with HCL The salt was filteed off 
andiecrystallizedfrOTi2-pn>panoL The crystals were filtered off and dried, yidding 
2.95g (±)-M-lI[3-|I(3,4Kiihydro-2II-l-b«i2opyran-2-yl)ni^^ 
10 (ethylammo)methyIene]urea dihydrochloride; mp. 182^^ (jnterm. 51). 

In a similar manner dim was also pr^ared : 
(±>M4[[2-[[(3,4-dihydn>-2H-l-benzopyran-2-yl)methyq 
(eihylamino)methylene]urea dihydrochloride; mp. 2002''C (intern 52). 

. 15 

Example 7 

a) Amixtureof 12J5gof3,4-dihydn>-M^(phenyhnethyl)-2H-l-b^ 

amine, 9 g of 4-bromobutan»itnIe, 200 ml of KK-dimeAjiformamide and 10 ml of 
tLMrdfetftylet h a n a mine was stincd fig 72 hour at room temperature. The reaction 
20 ixuxture was evaporated aiid the residue was partitioried between l,r-oxybisedianeand 
water. Iheoiganiclayo^ was sqiarated, dried, filtered and evaporated, yidding II g 
(68.7%) of (±)-4.[r(3,4-dihydrc>-^-l-benzopyran-2-yl)naethynC^^ 
butanenitrile (intenm. 53). 

b) Amixtureof 11 gof intenaiediate(53)and250niltetrahydrofuran washydrpgenated 
25 in tfie presence of2g of RaneyNidceL Afterthecalculatedamountof hydrogen was 

taken up, the catalyst was filtered off and the filtrate was evaporated. Theresidue was 
partitioned between l,l'-oxybisethane and watCT. The organic layer was separated, 
dried, filtered and evaporated, yielding 10 g (90.6%) of (±)-N-[(3,4-dihydro-2H-l. 
benzopyran-2-yl)methyII-H-(phenyhnethyl)-l,4-butanediamine Ontenn. 54). 

30 c) Aniixtureof I0gofintermediate(54),54gof2-<ddoropyrimidine,8gofsoa 
carbonate and 250 ndofethanol was stirred for 18 hours at reflux temperature^ The 
leacdon mixture was evaporated and the residue was partitioned between l,l'-oxybis* 
ethane and water. The organic kyer was sq)arated,drie4 Altered and evi^xirated, 
yielding 10.4 g (83.3%) of (±)-li-[(3,4-dihydro-2a-14)enzopyran-2-^^^^ 

35 (phenylmethyl>13'-a-pyriniidinyl)-I,4-buianediami^ (inierm. 55). 
In a similar way there were also prqiared : 
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InL No. 


R7,R8 


X 


R4 


n 




physical data 


55 


H.H 


CH2 


H 


4 






56 


H. H 


CH2 


H 


2 




(S) 


57 


6-F,H 




H 


2 




20- 

[a]g' = 54J9» 

\C — I'm Ul yJtiyJti) 

mp.l55.9»C /(+HS) 
2HCL1/2H20 


58 


H. H 




H 


2 




(R) 


59 
60 


6-F, H 
H. H 


CH2 
0 


H 
H 


2 
2 




mp. 173.8*C 
(-)-(R)2Ha 

- 


61 


H, H 


CH2 


H 


2 


H 


mp. 175.6''C 
2Ha.l/2H20 


62 


H, H 


CH2 


CH3 


2 






63 


H. H 


CH2 


H 


5 






64 


H. H 


CH2 


H 


4 




(R).Ha 


65 


<5-F, H 


CH2 


H 


2 




nip.219J'»C 
(-)-(R).2Ha 


66 


H, H 


CH2 


H 


5 


N=\ 


(R).Ha 
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a) Amixtureof 18gofintemiediatB(12)»60gof2-pn^^ 

was sQned for 4 hours at leflux tenq)«:atuie. The reaction mixtme was evapcsated and 
5 the residue was dried, yielding 20 g (84%) of (-HR>'3-[I(3,4-dihydio-2H-l-bcnzo- 
pyian-2-yl)methyl]aniino]piopanenitdle OntsmL 67), 

b) A mixture of 20 g intermediate (67) and 300 ml of medmol was hydm 
presence of 5 g of RaneyNickd^ After die calculated amount of hydiogra was taken 
die catalyst was filtHed off and die filtrate was evaporated^ yielding 21 g (100%) of 

10 (-)-(R)-N-[(3,4KiihydrD-2H-l-ben20pyran-2-yl)methyl]-13-pro as crude 

residue (intmn. 68). 

In a similar way there were also piqiared : 




15 



Int. No. 


R7.R8 


X 


68 


H, H 


CH2 


69 


6-F.H 




70 


H.H 


0 


71 


H.H 


CH2 


72 


6-OCH3.H 


CH2 


73 


H.H 


CH2 



Example 9 

a) Toasrirredmixnireof38.6gofKli-^bM2yl-M'-(3,4Kiihydro-2H^ 
yl)-l^-eihanediamine, O g of liIi-dimediyl-4-pyridinamine and 300 ml of acetonitrile 

20 at nx>m temperanire, was added diopwise a solution of 24 g of bis(l,l-dimediylethyl) 
dicatbonateinSOmlof aceK>nitriIe. After sditing for 3 hours, the reaction tiiixture was 
evaporated and die residue was dfluted with water. The product was extracted with 1,1 - 
OTQ^isediane and die extract was dried, filtered and evaporated, yielding SO g (100%) of 
(±)-l,l-dimediylediyl [2-[bisO)henyhnediyl)amino]etiiyl] [(3,4-dihydrD-2H-l- 

25 benzopyran-2-yl)niethyl]carbamate as cmde residue Gnteim. 74). 
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b) Aioixtureof 14.0gofintennediate(74)andl50ii^ 

the presence of 2 g of palladiiirrKMi-diaicoal catalyst (10%). After the calculiatedainoiiiit 
of hydmgen was taken up, the catalyst was filtered off and the filtrate was evaporated. 
The residue was purified by column chnnnatography (silica gel ; CH2Q2 / 
5 CH30H(NH3) 95:5). The eluent of die desired fraction was evaporated, yielding 1.22 g 
of (±)-l,l-dimethylediyl (2-aimnocdiyl) [(3,4-dihydio-2H-l-ben2opyian-2-yl)- 
methyl]carbamate Omerm. 75). 

c) To a mixture of 7.0 g of intermediate (75) and 100 ml of trichloixxnediane were added 
33 g of dimethyl cyanocarbonimidodithionate. After stiiring for 48 hours at reflux 

10 tempemure, the reaction mixture was ev2q)orated The residue was purified column 
chiomatpgraphy (silica gel ;CH2a2/CH30H 99:1). The eluent of the desired fraction 
was ev^xirated, yielding 9.09 g (96.5%) of (±)-l J-dimethylethyl [2-[[(cyanoimino)- 
(metiiylthio)m^yl]amino]etiiyl] [(3,4-dihyd]o-2H-l-benzopyran-2-yl)metiiyl]carbamate 
(interm. 76). 

15 d) Toamixturcof 18gofinteniiediate (7QandlS0mlofedianolwereadded40i^ 
an aqueous solution of ethanamine (70%). After stirring for 16 hours at reflux 
temperature, the reaction mixture was evaporated and the residue was dissolved in 
dichloromethane. This solution was washed with water, dried, filtoed and evaporated. 
The residue was purified by colunm chiomatogr^hy (silica gel ; CH2CI2 / CH3OH 

20 95:5). The eluent of the desired fractim was evaporated and the residue was solidified 
from 2,2'-oxybispropane, yielduig 13.9 g (77.2%) of (±)-l,l<iimetiiyletfiyl 
[2r[[(cyanoimino) (etfiylaniino)methyl]aminoletiiyl] [(3,4-dihydro-2Ii-l-benzopynui-2- 
yl)methyl]carbamate; n^. 1 15.4*C Onterm. 77). 
e) Aniixtureof6gofintBra[iediate(77),20mlof2-piDpanolsaturatBd^ 

25 200mlof methanol was stirred for 30 niinutes at reflux tenqierature. Thereaction 
mixture was evaporated and die residue was crystalUzed from methanol Theproduct 
was filtered off and washed with methanol and 2,2'-oxyln5prapane^ yielding 43 g 
(73%) of (±)-Ii4[[24I(3.4KUhydro-2H-l-ben2opyran.2-yl)niediyl]amu^^ 
(etiiylamino)metiiylene]urea dihydrochloride; mp. 200.2X (intmn. 78). 

30 

P, Prgpgr^tiOP of the finals 
Example 10 

A mixture of 7.4 g of £I^-[(3,4-dihydro-2H-l-benzopyran-2-yl)methyl]-l,2-ediane- 
diamine, 4.1 g 2*chloropyrimidine, 42 g of sodium carbonate and 50.6 ml of ethanol 
35 was stiired for 4 hours at reflux temperature. The reaction mixture was evaporated. The 
residue was purified by column chromatography (silica gel ; CHCI3 / CH3OH 90: 10). 
The elumt of the desired fiaction was eviyxnated and the residue was converted into the 
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hydn)dilQridesaItin2-pn^anoL The salt was fflteiedc^ and dried in vacuo, yiel^ 
4.4 g (333%) of (dt)-JS-[(3,4-dihydro-2H-l-ben2opyran-2-yl)^^ 
dmyl)-l^-ctfianediamine dihydiocUoride homhydiat^ n^. 192.T*C (conp. 1). 

A ndxtme of 8.5 g of 3,4-dihydrp-2E-baizopyran-2-carbonyI chloride, 30 ml ofU^- 
dimetfaylacetamide and 1 00 ml of 2,2'-o^bi5prq»an& was hydrogmated in die presence 
of 2 g of palladiumron-cfaaicoal catalyst (10%) and 2 ml of a solotim of thiophene in 
medianol (4%). After the calculated am(Rmtofhydrogm was taken up, the c^ 

1 0 filtered off and die filtrate was added to a mixture of 5 g of CiHi^C2-pyrimidinyO- 1,2- 
piopanediamineand ISOmlofmethanoL The whole was hydiograated in the presence 
of2gofpalladiun^on-chaicoalcatalyst (!()%) andSgofpotassiumacetate. Afierdie 
calculated amount of hydrogen was taten up, die catalyst was filtered off and the filtrate 
was ev^orated. Tlie residue was dissolved in l,I*-oxybisethane, washed with an 

15 aqueous NaOH solution, dried, filt^ed and evaporated The residue was convert into 
the ethanedioaiB salt (1:2) in 2-propanone. The salt was filtMed off and dried in vacuo at 
60**C, yielding 8.7 g (55.1%) of (±)-2il-[(3/Wihydro-2H-l-benzopyran-2-yl)meA^^^ 
li^2-pyrimidinyl)-l^-propanedianiine edianedioate(l:2),n5). l50J?Cicaasp. 119). 

20 

Example 12 

A mixture of 4.8g 64>ronK>-3,4-dihydio-^-l-benzopyran-2-cartxixaldehyde and 3.1g 
Ii-2-pyriniidinyM3-prc9anediamine in 200ml medianol was hydipgenated widi 2g 
platinum on activated caibcm (5%) as a catalyst in die presence of 2ml of a solution of 

25 thiophene in medianol (4%). After uptake of H2, the catalyst was filtered offl The 
filtrate was evaporated. The residue was dissolved in 2-^panone and converted into 
the ethanedioic acid salt (1:2). The salt was filtered offandrecrystallized from 
edianol/water. The crystals were filiared off and dried, yielding 2.7g (18.8%) (±)-li-K6- 
bromo-3,4-dihydro-2H-l.benzopyran-2-yl)methyl]-N*.Q-pyru^ 

30 propanediamine edianedioate(l:2); mp. 2153**C (conq). 20). 

A mixnnne of 3 g £i-2-pyrimidinyl-13-propanediamine in 150 ml medianol and 10 ml of 
a solution of l^drochloric add in 2-prQpanol was hydrogenated with 2 gpalladium on 
35 activated chara)al (5%) as a catalyst After uptake ofH2. die catalyst was filter « 
solution of 4.8 g 6-bromo-3,4-dihydro-2&-I-benzopyran-2-<:arboxaIddiyd^ in 100ml 
medianol was added to the filtrate. 10 g Potassium acetate was added and die resulting 
mixture was hydrogenated with 2 g platinum nactivatedcharcoal(5%)asacatalyst,itt 
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the piesence of 2 ml of a solutkm of thioi^aae in medianol (4%). After uptake of H2, 
the catalyst was filtered off. The solvent was evqxnated and the residue was dissdved 
in a mixture of H20/CH2a2. This solutiw was alkalized widi NaOH. Tlie oisanic 
layer was separated , dried, filtered and the solvent was eviqxtrated. The residue was 
5 dissolved in 2-propanone and converted into the edianedioic add salt (1:2). The salt was 
filtered off and dried. This fraction was leciystallized from ethanol/wato-. Theaystals 
were filtered off and dried, yielding 3.5 g (31.2%) of (±)-ll-[(6-bromo-3,4-dihydKH?II- 

l-benzopyran-2-yl)methyl]^ir-(l,4A6-tetrahydro-2-pyrinmdinyl)-13-propancdiamine 
ethanedioate(l:2); n^. 204.y*C (cocap, 56). 

10 

Example 14 

A mixture of 7.9 g of 3,4-dihydro-2Ii-I-benzopyran-2-mediand 4-m^ylbenzene> 
sulfonaie(ester), 4.5 g N-(4-piperidmyl)-2-pyrimidinamine, 5.3 g of sodium carbonate 
and 100 ml of 4-methyl-2-pentan<Mic was stirred overnight at reflux teaqjerature. The 
15 reaction mixnire was ev^xwated and die residue was diluted with wato. The product 
was exttacted with dichloromethane and die exuact was dried, filtered and evj^Kwated. 
• The residue was purified by column chromatography (silica gel ; CH2CI2 100%). TTie 
eluent of die desired firaction was evaporated and the residue was ciystalliied fiom 
aceK>nitrile. The product was filtered off and dried, yieUing 28 g (98.8%) of (±)-li-[l- 

20 [(3,4-dihydro-2ii-l-benzopyran-2-yI)methyl]-4-piperidinyl]-2-pyrimidinamine: 
mp. 141. 9*C (comp. 128). 

A mixture of 8.4 g of (-)-(R)-li-(6-fluoro-3,4-dihydix)-^-l-benzopyian-2-yl)medjyl-li- 

25 phenylmetiiyI-H'-(2-pyrimidinyI)-l,2-ethanediamine and 150 ml medianol was 

hydrogenated in die presence of 2 g of palladium-on-charcoal catalyst (10%). After the 

calculated amount of hydrogen was taken up, die catalyst was filtered off and the filtrare 

was evaporated. The residue was purified by column chrcnnatography (silica gel ; 

C!H2a2 / CH3OH 90:10). The eluent of die desned fiacdon was eva^xnated and die 

30 readue was crystallized ftwn 2,2'-o^bispropane. The product was filtered off and 

dried, yielding 3.5 g (55.1%) of (-)-(R)-M-[(6-fluoro-3.4-dihydro-2Il-l-behzopynui-2- 

yl)mediyl]-ii*-(2-pyrimidinyl)-1.2-eUianediamine; mp. 103.2"C 
20 

[oJd = -76.58«» (cone. = 1% in CH3OH) (comp. 46). 
35 Example 16 

A mixnire of 3.6 g of (-)-(R)-ja-[(3,4-dihydro-?ii-l-benzopyran-2-yl)mediyl]-Ii*- 
(2-pyrimidinyl)-l,3-propanediamine dihydrochlOTide hemihydratein 150mlof 
medianol and 20 ml of 2-prcq>anol saturated widi HQ was hydrogenated in die presence 
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of 13 g of paDadiuin-an-chaicoa] catalyst CZ%). After the calculaied amount of 
hydrogen was taken up, the catalyst was filteied off and the filtrate was evapoiatecL The 
product was crystallized fiom acetomtiile, filieced off and dried, yidding 2.7 g (74.0%) 
of (-HR)-N-[(3.4-dmydro-2H-I-bcnzopyian-2-yl)m^ 
5 pyriniidinyl)-l,3-piopanediamine dihydrochlcnide hranhydrate; mp. 200.2^0 
[a]^° =-60.97^ (cone = 1% in CH3OH) (comp. 62). 

Exa mple 17 

A mixture of 7-8 gof H-(3,4-dihydK>-2H-l-ben20pyran-2-yl)methyl-M-phCTylmeA 
10 £r-P-i>yriniidinyl)-13-propanediamine, 200 inl methanol and 10 ml of 2-propanol 
saturated with HQ was hydrogenated in die presence of 2 g of palladium-on-charcoal 
catalyst (5%). After the calculated amount of hydrogen was taken \xp, the catalyst was 
filtered ofFand die filtrate was evaporated. The residue was converted into the dihydro- 
diloride salt in 2-propanol by adding 2-propanoI saturated with hydrochloric add. The 
15 salt was filtered off and dried, yielding 2.9 g (38.0%) of Gi>M-[0.4-dihydro-2H-l- 
benzDpyran-2-yl)methyl]-MXl»4A6-tetiahydro-2-pyrimidin 
dihydrochloride ; mp. 227.0 (fxxnp. 95). 

Example 18 

20 A solution of 6S g of (H^-H4(3,4-dihydro-6-methoxy-2H-l-benzopyran-2-yl)meA^^^ 
N'-(2-pyriniidinyl)-13-propanediamine in 50 ml of dichloromethane was added 
dropwise to a mixture of 150 ml of a boron trihromuie solution in dichloromethane ( INf) 
arid 250 ml dichlorom^hane, stirred utider a nitrogm atmosphere at Thereaction 
naixture wassthiedfor2hoursatroomteixqieniture. The resulting predintate was 

25 fatered off and sdrred in a mixture of 1 50 g of ice, 42 g of sodium chloride and 175 ml 
of NH4OH. Didiloiomethane was added and the ixiiole was filtered over diatomaceous 
earth. The layers were sqiara^aiut the aqueoiis layer was extracted wi±dichIorD- 
meifaane. The coiiibinedorgaiiic layers were dried, filtered and ev^xraied. Theresidue 
was purified by column chromatogr^hy (silica gel ; CHiQi/ CHaOIVOJHs) 95:5). 

30 The elurat of the desired fiacdon was evapmated and die residue was converted into die 
ethanedioatesaltin2-pn>pan(me- The salt was filtered off and dried in vacuo at eff'C, 
yieldmg 3.0 g (28.9%) of (±)-3,4Kiihydro-2-[|I3-(2-pyrimidinylamino)propyIl- 
amino]mediyl]-2H-l-benzopyran-6-ol edianedioate (1-.2); mp. 170.0 X (comp. 49). 

35 Example 19 

A nuxture of 2.6 g of (±)"N"-^ano-Ii43-[[(3,4Kiihydro-2H-l-ben2opyran-^^^ 
inefliyl]aniino]propyl]-ir-(l-niethyletfiyl)guanidine in 20 ml of hydrochloric acid 6N 
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wasstin)edfor2houisatiefluxtraq)erature The reaction ndxtuie was evaporated and 
die lesidue was dissolved in 10 ml ctfmethanoL This soludcm was filieied and the filtrate 
was evaporated. Tte oily readue was dissolved in 10 ml of edianol. Themixturewas 
filtered and the filtrate was evqxirated, yielding 1.32 g (44.4%) of Gb)*Ii-[3*[[(3,4- 

S dihydro-2H-l-benzopyran-2-yl)methyl]aniino]pnipyI]-lf Kl^oi^ 
dihydiochloride; mp. 97.5**C (comp. 150). 

&tamplg?Q 

23g(±)-M-[(6-fluoro-3,4-dihyd2o-2H-l-brazopyran-2*yl)roetfayI]*I3*pn>pane 
0 and L6g iodine monochloride were dissolved in 50ml acetic acid. This solution was 
stined and refluxed overnight The solvent was evaporated. The residue was purified by 
column chromatpgraphy over silica gel (eluent: CH2CI2/CH3OH 99:1 upgrading to 
95:5). Two desiied fiacdons weie collected and the solvent was evaporated. De xeac&ie 
(±50% pure)was recrystallized fii>m edianol. The crystals woe filtered off and dried, 
5 yielding0.650g(20.1%)of(±)-Ii-[(6-fluozt)-3,4^hydio-2H-l-benw 

yl)methyl]-HX5-iodo-2-pyriniidinyl)-13-propanediamine monohydrochlpride; tap. 
228.2'^C (comp. 155). 

Example?! 

0 A mixture of 0.250g palladium on activated carbon 10% in 50ml methanol was stirred 
under vacuum and rinsed with H2. 5 ml of 2-propanol saturated with HQ was added. A 
solution of 0.5g (±)-3,4-dihydn>-2-([[3-(2-pyrinudinylamino)propyl]amino]mcthyI]-2H- 
I-benzopyran-6-carfoonitrile dihydrochloride hemihydrate in 5 ml methanol was added 
drq)wise. Thereactionrnixture was hydiogenated while stirring for 2 hours. Afier 

5 uptake of H2, the mixture was filtered over dicalite. 

The filter residue was washed widiCHsOR The filtrate was evsqxxrated and the residue, 
was stined in lOtrd CH3OH, filtered over a pleated paper filter and washed with 5rol 
CH3OH. The filtrate was evaporated. The residue was stuied in 10 ml 2-prq»none, 
then filtered over a glass filter. The filter residue was dried, yielding 0.427g (82.2%); 

0 mp. 240.1''C (comp. 102). 

Example 22 

50 ml Metfiylbenzene was added to 4.3 g (±)-mediyl 8-ethynyl-6-fluoro-3,4-dihydn>- 
2H-l-benzopyran«2-carboxylate, dien evaporated. The residue was dissolved in 100 ml 
5 methylbenzene and this solution was cooled to -70°C A solution of 25 ml hydn>bis(2- 
methylpropyOaluminum hydride in methylbenzene (20%) was added dropwise. The 
reaction mixture was stirred far 1 hour at -70°C. 10 ml Methanol was added dropwise 
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and the teiiq)ecatiiie was albwed to reach 

poured ut into ISO ml water and »tiactedwididiediyledier.^ 

layer was dried, filtered and the solvwit was evaporated. The residue was dissolved in 

methanol and 1J95 gH-C2^pynnudinyl)-13-prepaiiedianai^ was added. This mixtnre 

5 was hydrog»atedatnx>mtanperature with 1 g palladium on activated caibon (10%) as a 
catalyst in the presence of a solution of 4 ml of thiophene (4%). After uptake of H2, die 
catalyst was filtered off. The filtrate was evapotated Tlie residue was purified by column 
chromatography over silica gel (ehient: CHiai/CHaOH 95:5 upgrading to 90:10). The 
pure fi'acdons wm collect and the solvent was evqxsiated The residue was dissolved 

10 in 80 ml 2-pn>panone and convoted into die eAanedioic acid salt (1:1). The salt was 
filtered off, washed with Z-pn^anone and 2,2*-03cjrbispropane, thai dried, yielding 43g 
(63.1%) of (±^N4(8•^yl-6-flua^o-3,4-dihyd^>-2H-l-benzopy^an-2-yl)^^ 
pyriniidinyM3-pn)panediamme edianedioaie (1:2); nap. 210.8®C (comp. 54). 

15 All conqxiunds listed in Tatdes 1 to 5 were prqiared following mediods of prqiaradon 
described in Exan^les 10 to 22, as indicated in the column Ex.No.. 




Co. 
No. 


Ex. 
No. 


R7 


R8 


X 


s 


physical data 


1 


10 


H 


H 


CH2 


2 


mp. 192.7"'a. 2 HQ .iy2 IfiO 


2 


10 


H 


H 


CH2 


3 


mp. 193.4'»a [a^ = -63.46* 














(c=l%inCH30H) 














(-HR).2Ha.l/2H26 


3 


10 


6-F 


H 


CH2 


3 


mp. 139.9°C/ .2 HQ . I/2H2O 


4 


10 


H 


H 


0 


3 




5 


10 


H 


H 


CH2 


3 


mp. 223.2«Cy [0]^ = 48.63'» 














(c = 0.1% in CHsOHV (+HS) • HQ 


6 


10 


6-O-CH3 


H 


CH2 


3 


mp. 190.6°a. HQ 


7 


10 


7-CH3 


H 


CH2 


3 


mp. 212.0°C/ethanedioate (1:2) 
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Co. 
No. 


bx. 
No. 


t»7 
K' 




X 


s 


pbyacaldata 


8 


10 


7-C2H5 


H 


CH2 


3 


20 

mp. 141.4*0 [ah< = 67.48" 














(c = 1% in CHsOHy (+HS) Jl HQ 














. 1/2 H2O 


y 


10 


*7 ^ XT 

7-C2H5 


H 


CH2 


3 


20 

mp. 154.9»Cy [0]^ = 














(c = 1% in CH3OH)/ (-)-(R) a HQ 


10 


11 


H 


H 


- 


3 


mp. MS-S^a .2 HQ . 1/2 H2O 


11 


11 


6-F 


H 


CH2 


6 


mp. 170.3°a.2Ha 


12 


11 


6-F 


H 

XI 




■a 
J 


mp. ly/o L/ v+hwy **U 


13 


11 


6-F 


H 




3 


mo 200 9®C/ f-V-fR^ ^ HCl 


14 


11 


6-F 


H 




4 


mn 171 l®r7rnl?9 — 














(c = 1% in CH3OH)/ (-MR) 2 HQ 


15 


11 


6-F 


H 


CH2 


4 


on 

mp. 177.4°a [olg" = 6626" 














(c = 1% in CH3OH)/ (+HS) .2 HQ 


16 


11 


7-C2H5 


H 


CH2 


3 


mp. 125.5*a 2 HQ . I/2H2O 


17 


11 


7-C2H5 


H 


CH2 


5 


mp. 177.1°Cy.2Ha 


18 


11 


7-C2H5 


H 


CH2 


4 


mp. 140.1°Cy.2Ha 


19 


11 


H 


H 


0 


4 


mp. 208.1**C/etfaanedioatB (1:1) 


20 


12 


6-Br 


H 


CH2 


3 


mp. 21S.3**C/etiianedioatB (1:2) 


21 


12 


6-CH3 


H 


CH2 


3 


mp. 207.1<*C/edian6diaate (1:1) 


22 


12 


7-F 


H 


CH2 


3 


mp. 217.3°Cy ethanedioate (1:1) 


23 


12 


5-CH3 


7-CH3 


CH2 


3 


mp.l86.6'»Cy.2Ha 


24 


12 


H 


8-OC313 


CH2 


3 


mp.216.1'»Cy^Ha 


25 


12 


H 


H 


CH2 


9 


mp. 159.T»a 2 HCl . 1/2 H2O 


26 


12 


H 


H 


CH2 


8 


nq).152.9°a 2Ha 


27 


12 


7-OCH3 


H 


CH2 


3 


edianedioate(l:l) 


28 


12 


H 


H 


CH2 


10 


mp. 164.9°a.2Ha 


29 


12 


H 


H 


CH2 


7 


mp.l52.4°a.2Ha 


30 


12 


6-F 


8-Br 


CH2 


3 


mp. 145.0°C 


31 


12 


H 


8-CH3 


CH2 


3 


edumedioate (1:2) 


32 


12 


5-OCH3 


H 


CH2 


3 


mp. 219.9*0 ethanedioate (1:1) 


33 


12 


H 


8-CH3 


CH2 


3 


mp. 219.3°C/ ethanedioate (1:1) 


34 


12 


7-CH(CH3)2 


H 


CH2 


3 


mp.l27.0°a2Ha.H2O 


35 


12 


7-C4H9 


H 


CH2 


3 


mp. 170.9'Cy. 2 HQ . H2O 



wo 93/17017 



-32r 



PCr/EP93/00435 



Co. 
No. 


Ex. 
No' 


R7 


R8 


X 


s 


physical data 


36 


12 


7-C3H7 


H 


CH2 


3 


.2Ha.2H2Q 


37 


12 


7-C(CH3)3 


H 


CH2 


3 


.2Ha 


38 


12 


7-CH3 


8-CH3 


CHz 


3 


.2Ha 


39 


12 


H 


H 




3 


mo 1209*C/rttI?? = -1578" 














(c=l%ininediaiioO/ 














C-'HR) qfdcdiejgrlsuI&matB (1:2) 


An 


1^ 


O-JT 




CH2 


3 


119. 172.9^C7ethaiiediaate (1:2) 


41 


14 


6-CN 


H 


CH2 


3 


mp. nS.l'Cy. 2 HQ . 1/2 IfeO 


42 


14 


6-Br 


8-NO2 


CH2 


3 


inp.l95.1*»C/.2Ha 


43 


15 


H 


H 


CH2 


2 


mp. 201.7"^ Mg* = 89.14" 














(c = 1% in CH3OH)/ (+HS) . 2 HQ 


44 


15 




H 


CH2 


2 


mp. 102^C/ [a]^ = 8032^ 














(c = 1% in CH3OH)/ (+HS) 


45 




u 


XT 


Cti2 


2 


20 

119. 204.5^0/ [a]j^ =-63.45* 














(c =0 J % in DMFy (-HR) . 2 HQ 


46 


15 


6-F 


H 


CH2 


2 


mp. 103.2«'Cy [a]^ = -7638" 














fconc sl%in CHiOHVr.WR) 


47 


15 


H 


H 


CH2 


3 


mp. 142.9®Cy . 2 HQ 1/2 H9O 


48 


15 


H 


H 


CH2 


4 


mo. 140.8*^C/ . 2 HQ HtO 


49 


18 


6-OH 


H 


CH2 


3 


mp. 170.0^0/ edianedioate (1:2) 


50 


18 


H 


8-€HFi 


CH2 


3 


mp.l70.5°a.2Ha 


51 


18 


7-OH 


H 


CH2 


3 




52 


18 


5-OH 


H 


CH2 


3 


mp. 139.1°C/ethanedioate (li) 


53 


21 


H 


8-NH2 


CH2 


3 


mp. 270.7°a . 3 HQ . H2O 


54 


22 


6-F 


8-CH2-CH3 


CH2 


3 


mp. 210.8<*C/ethanedioate (1:2) 
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Table 2 




No 


Pv 

No 


p7 


d8 


X 


s 


physical data 


55 


10 


6-OCH3 


H 


CH2 


3 


mp. 199.9^0. 2 HBr 


56 


13 


6-Br 


H 


CH2 


3 


mp. 204.8oC/ethanedioate (1:2) 


57 


16 


H 


H 


CH2 


2 


inp.216.r'a.2Ha 


58 


16 


H 


H 


CH2 


2 


mp.l97.8«»C/[a]g' = 53J9^ 
















59 


16 


H 


H 


CH2 


2 


















60 


16 


6-F 


H 


CH2 


2 


mD.215.1^Cyfal^ = 68 31** 














(c = 1 % in CH3OH)/ (+)-(S). 2 HQ 


01 


lo 


o-r 


If T 

H 


CH2 


2 


20 

mp. 213.9»Cy (o]g' = -64.80* 














(c = 1% in CHsOHy (-HR). 2 HQ 


62 


16 


H 


H 


CH2 


3 


mp. 200.2»Cy [o]^ = -60.97*' 














(c»l%inCH30H) 














(-)-(R).2Ha.l/2H20 




1^ 
i\j 




n 




3 


mp. 2263"Cy . 2 HQ 


64 


16 


H 


H 


0 


3 


mp. 164.7''Cy.2Ha 


65 


16 


H 


H 


CH2 


3 


mp. 162.0°Cy [a]^ = 65.83"» 














(c»l%inCH30H) 














(+)-(S).2Ha.H20 


66 


16 


H 


H 




3 


mp. I67.9*Cy . 2 HQ .1/2 H2O 


67 


16 


7-CH3 


H 


CH2 


3 


mp. 216.4''C/ .ethanediaote (1:2) 


68 


16 


6-F 


H 


CH2 


6 


mp.2oi.ra.2Ha 


69 


16 


6-F 


H 


CH2 


3 


mp. 228.9»a {d^ = 65.47*» 














(c=l%inCH30H) 














.(+)-(S) . 2 HQ 
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Co 


Ex 


R^ 


R8 


X 


s 


physical data 


No 


No 












70 


16 


6-F 


H 


CH2 


3 


mp. 228.9"Cy = -65.45* 














(c=l%mCH30IO 














(-HR).2Ha 


Tl 
11 


16 


6-F 


H 


CH2 


4 


20 

mp. 2(B.2"Cy [o]5^ = 65.81" 














(+KS).2Ha 


72 


16 


7-F 


H 


CH2 


3 


nq). 221.2°CyeriiaiiedioB!e (1:2) 


73 


16 


7-CH2CT3 


H 


CH2 


3 


mp. 155.3'»Cy.2HCL I/2H2O 


74 


16 


5-CH3 


7-C3I3 


CH2 


3 


mp. 195.4*0. 2 Ha 


75 


16 


H 


H 


CH2 


9 


mp. 154.6*Cy.2Ha 


76 


16 


H 


8-OCH3 


CH2 


3 


mp. 130.0°Cy . 2 HO. 1/2 H2O 


77 


16 


H 


H 


CH2 


8 


mp. 139 J^Cy . 2 HQ. 1/2 H2O 


78 


16 


H 


7-OCH3 


CH2 


3 


mp. 213.6°C/etfaanedioaie (1:2) 


79 


16 


H 


H 


CH2 


10 


mp. 1323°a . 2 HQ. 1/2 H2O 


80 


16 


H 


H 


CH2 


7 


mp. 1 13.0°C/ . 2 HQ. 1/2 H2O 


81 


16 


7-CH2-CH3 


H 


CH2 


4 


mp. 157.2°a.2Ha 


82 


16 


7-CH2-CH3 


H 


CH2 


5 


mp. 125.TO2Ha 


83 


16 


6-OH 


H 


CH2 


3 


mp. 2413'^ 2 HQ 


84 


16 


H 


8-CH3 


CH2 


3 


119. 183.8"Cyethanedioate (1:2) 


85 


16 


5-oai3 


H 


CH2 


3 


n^j. 183.2''C/ediaiiedioaiB (12) 


86 


16 


7-C3i(CH3h 


H 


CH2 


3 


mp. 171J)°Cy.2HCL 1/2 H2O 


5/ 


lo 


7-L4H9 


TT 

H 


CH2 


3 


mp. 178 JrCy . 2 HQ 


oo 


XO 




TT 

rl 


CH2 


3 


161.2''C/ . 2 HCL 1/2 H2O 


89 


16 


7-C(CH3)3 


H 


CH2 


3 


mp. 191.5"Cy . 2 HQ . H2O 


90 


16 


7-CH3 


8-CH3 


CH2 


3 


mp. 202.7*0. 2 HQ. H2O 


91 


16 


H 


H 


CH2 


3 


mp. 165.9*Cy [aln = -26.40* 














(c = 1% in metnanol)/ 














(*HK) cyclcmo^Isulrainate (12) 




1^ 
lO 


/-U2rl5 


Xl 


/-■TT 

t-n2 


3 


20 

nq). 172.9*C/[oQj5 --76.83* 














(c =1% in methanol)/ (->(R) . 2 HQ 


93 


16 


6-F 


8-NHCXX3i3 


CH2 


3 


mp. 2Q2.2*C/etbanedioate (1:2) 


94 


16 


6-F 


8-C2H5 


CH2 


3 


mp. 204.1*cy ethanedioatB a:2) 


95 


17 


H 


H 


CH2 


3 


mp.227.0*a.2Ha 


96 


17 


H 


H 


0 


2 


mp.22G.8*C/.2Ha 



\ 
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Co 
No 


Ex 
No 


R^ 


R8 


X 


S 


physical data 


97 


17 


H 


H 


CH2 


4 


mp. 962^a- 2 HQ . 3/2 H2O 




i / 


TJ 

rl 


H 




5 


mp. 157 S'C/ . 2 HQ . 1/2 H2O 


99 


17 


H 


H 




A 


nap, 1 1 /.D w ictjTj = -u«o7 














(c = l%inCH30H) 














(->(R)2Ha.l/2H20 


inn 


17 


TJ 

xl 


TT 

n 


Cri2 


5 


mp. 191.8*Cy[a]j5 =-59.92" 














(c=l%inCM30H) 














(-HR)2HC1.1/2H20 


101 


17 


6-F 


H 


CH2 


4 


mp. 209.5*»Cy (al^ = -63.68* 














(-)-(R)2Ha 


102 


21 


6-CH2-NH2 


H 


CH2 


3 


mp. 240.1«'Cy 3 HQ . 3/2 H2O 



Tables 




H N-R' 
CH2-A-C^ 

r3 



Co. 
No. 



Ex. 
No. 



R7 



R8 



-CH2-A 



103 



104 



105 



106 



10 



10 



10 



10 



H 



H 



H 



6-F 



H 



H 



H 



H 



CH2 

CH2 
CH2 

CH2 



-nh-Qn- 



-N-(CH2)2-N— 



CH3 



H 



— N \— CH2-N— 



— N— (CHjb-N- 
H H 



N— y 

-<^"> 



N— ' 



mp.264.2''Cy.2Ha 
mp.219.2«»a.2Ha 

mp. 121.6"C 

mp.20i.(y»a.2Ha 
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Co. 
No. 



Ex. 
No. 



R7 



R8 



-CH2rA 



N— Rt 
A3 



phydcaldata 



107 



108 



109 



110 



111 



112 



113 



114 



115 



116 



117 



10 



10 



10 



10 



10 



10 



10 



10 



10 



10 



11 



H 



H 



H 



H 



H 



H 



H 



H 



H 



7-C2H5 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



CH2 
CH2 

CH2 
C3l2 
CH2 

CH2 

CH2 
CH2 

CH2 
CH2 

CH2 



-N-(CH2)3-N- 
H H 



-N-(CH2)3-N- 
H 



CH3 



-N— (CH2h— N- 
■ I 
H H 



-N— (CHah-N- 
H H 



-N-CCHjh-N- 
H H 



-N-(CH2h~N- 
t I 
H H 



I I 
H H 



— N-(CH2b-N- 
H H 



— N-(CH2)2-N— 
CH3 CH3 



N— y 



NH 
II 



N-y 

N — V 



CH3 



^"5 

N J 



O 

Ji ' 



H 



inp.220.4«»C 
.2HCL 1/2^20 
tcans 

iiip.243^"Cy.2Ha 
ds 

n^. 130.4"'C 

H2S03(1:1) 

mp. I58^C 
efhan«Koaip(l:l) 

mp. 121.1*C 
erhafiBdioatB(ia) 



mp. 179.8»Cy 
ertianedioaiR(ia) 

mp. 192.5^ 
eriianedioflie(l:I) 



mp. 127.8"C 

mp.219.8*C 
ediaiiedioatB(l:2) 



liquid 
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Co. 
No. 


Ex. 
No. 


R7 


R8 


X 


-CH2-A 


N— R* 

^N-r2 
A3 




118 


11 


H 


H 


CH2 


— N )— N— 


-< J 


mp. 140.1«'C/(->(R) 
=-70.68«' 


119 


11 


H 


H 


CH2 


~N— CH CH2— N— 

H CH3 H 




(c=l%inCH30H) 
mp. ISO^C 
eihanedioate(l:2) 


120 
121 


12 
12 


H 
H 


H 
H 


CH2 
CH2 


-NH— CHj 

CH2-NH- 


N— y 


mp. 246.6*C 
ethanedk>ate(l:l) 

nv,202J«»Cy.2Ha 


122 


12 


H 


H 


CH2 


-NH-^ ^-NH- 




mp. 120.6°C (B) 


123 


12 


H 


H 


CH2 




N=r\ 


mp.254.9"a^Ha(A) 


124 


13 


H 


H 


CH2 


— N-(CH2h-N— 
' 1 

H CH3 


N— / 

✓ 


mn 220 9"^ 

ethanedioate (1:2) 


125 


14 


H 


H 


O 


CH2-CH3 


H 


mp.25Z4*»C 
edumedioatB (1:1) 


126 


14 


H 


H 


O 


— N V-N— 


N=r\ 


mp.218.m^Ha 


127 


14 


H 


H 


0 


1 

CH3 


— v\ 


mp.205.4«»C 
.2Ha.l/2H20 


128 


14 


H 


H 


CH2 


—N )— N— 


N=\ 


mp. 14L9"C 
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Co. 
No. 


Ex. 
N . 


R7 


R8 


X 


-CB2-A 


i. 


physKaldata 














H 
1 




129 


15 


H 


H 


CH2 


—N— (012)2— N— 
H H 




nip.226.(y*C/.2Ha ^ 


130 


15 


H 


H 


CH2 


— N-(CHj)3-N— 
1 1 

H H 


H 
1 


119. 16S.8'*C 
.2Ha.H20 


131 


15 


6-F 


H 


CH2 


— N-(qH2)2-N— 
I 1 
H H 


CEI3 


inp.242.W(-HR) 

-2Ha 
20 

Fttltrss -72.75** 


132 


15 


H 


H 


CH2 


— N-(CH2)3~N— 
1 i 
H H 


CB3 
N-CH3 

-i3 


(c=l%iiiCH30^ 
mp.254.0''a.2.Ha 


133 
134 


15 
15 


7-C2H5 
H 


H 
H 


CH2 
CH2 


— N-(CH2)3-N— 
H H 

— N— (CHjh-N— 
H H 

— N— (CH2)3-N— 
1 1 

H H 
— N V— NH- 


H 


mp. 199.2°C 
.2Ha.l/2H20 

mp. 190.6^(7 
etiuinedioatB(l:2) 






135 


15 


H 


H 


CH2 


N— y 


mp. 1903*a 
^ianedioatB(l:2) 






Id 
ID 


n 


£1 


vJrl2 


~^ ) 

N— / 

H 

✓ 

H 


mp.239.8''C 
.2Ha.l/2HzO 


137 


16 


H 


H 


CH2 


— NH— ( N— 


mp. > 300.0*C 

* 

*2Ha 


138 


16 


H 


H 


CH2 


— N— (ai2h~N— 

> 1 
CH3 H 


N— ^ 


* 

mp. 172.7''C/.2Ha 
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Co. 
No. 


Ex. 
No. 


R7 




X 


-CH2-A 


N-R> 


physical data 


1 I'^O 


1 A 

iO 


TJ 
11 


H 


CH2 


— N V-NH- 


N— % 

H 


mp. 230.0°C (decom.)! 
[a)^° = -572(P 

(c = 0.7%iiiCH3OH) 1 
(-)-(R) 

.2HCL3/2H20 


140 
1 141 
142 


16 
16 
16 


H 
H 
u 


H 
H 

XA 
U 

n 


CH2 
v-rl2 


/NH- 

H 

/NH- 

H ^ ^ 

1 1 
CH3 H 


N— \ 

y 

H 
H 

N— / 

H 
H 

N— ^ 
/ 1 

H 

N— ' 
/ 1 

H j 
N— ^ 

1 

H 

N-H I 

NH-CH2-CH3 1 


mp. 175.9*0 
.2HCLI/2H2O 
trans 1 

mp. 196.r»C 

.2Ha. I/2H2O 

cis 1 

mp.200.4«»C 
.2(COOH)2.1/2H20 


1 143 


16 


H 


u 
n 




Y \Mt2l3 — N— 
CH3 H 


mp. 158.2»C 
ettanedioaiB (1:2) 


144 


16 


H 


H 


CH2 


H ^ ^ H 


mp.281.3'»C 
.2 HQ trans 


145 
146 


16 
16 


u 
n 

H 


H 


CH2 


H ^ ^ H 

— N^~"^-CH2~NH- 


mp. 273.1«C 
.2HQci5 

mp. 170.0*C 
.2Ha.H20 


147 

148 


18 
19 


S-OH 

H 


H 
H 


CH2 
CH2 


— N-(CH2)3-N— 
' 1 
CH3 H 

— N— (CHah-N— 
• 1 

H H 


mp. 152.1 °C 
ethanedioatB (1:2) . 1 

mp. 235.1 °C 
.2HCl.NHdCl 
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Co. 

No. 



Ex. 
No. 



R7 



R8 



-CH2-A 



i3 



149 



150 



151 



152 



153 



154 



155 



19 



19 



19 



19 



19 



19 



20 



H 



H 



7-CH3 



7-C2H5 



7-C2H5 



6-F 



H 



H 



H 



H 



H 



H 



H 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



— N-(Cai2)3-N- 
H H 



-N— (C^-N- 
H ' 



H 



-N-<Pl2h-N- 
I I 
H H 



• r 
H H 



• I 
H H 



> I 

H H 



• I. 
H 



N-H 

I 

N-H 



H 



N-H 

N(CH3)2 
N-H 

"9 

N(CH3)2 
N-H 

NCC^ 



N-H 



NH-CHOCHsJlt 



iiip.l49.9'»Cy.2Ha 
inp.97J«»C 

.2Ha 

inp.l56.4«»Cy.2Ha 
.l/2(CH3)2CH-OH 

mp.224.4»(y.2Ha 

inp.214,l*C 
ediaiiedk»tBG:2) 

mp. 157.8°C 
.2HCL1/2H20 

iiq).228.2"'a.Ha 
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Tabte4 




Co. 
No. 


Ex. 
No. 


-CH2-A 


N-R' 

^N~R2 
A3 


physical data 


156 


11 




(\ /) 




157 


11 


— N-(CH2)3-N— 
• 1 
H H 


N — I 


.2Ha.l/2H20 


15S 


16 


— ^-NH- 


N— / 

H 


mp. 242.0°C 
.2Ha.2H20 


159 


16 


' 1 
H H 


inp.229.4«a^Hd 


160 


17 


— N-(CH2)2-N— 
' 1 
H H 


N— / 

H 


liquid/. 2 HQ. H20 
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Tables 




Co. 
No. 


Ex. 
No. 


R7 


R8 




N-R* 
^f-R2 

1 

r3 


physical dam 


161 


10 


H 


H 






tap. IBO.D L 

ofaanedraateClil) 














162 


12 


6-Br 


H 


-(CH2)3- 


-Q 


mp. 191.7«C 












edianedioate(l:l) 






XT 
XI 


TT 

n 


-CH(CH3)- 


N— 


mp. 183.0*C 
(2S).Ha 


164 


12 


H 


H 


-CH(CH3)- 




mp. ISil^C 
(2R).Ha 


165 


16 


XJ 
XX 


ZJ 
£1 


-lt<ll2)3" 


N— / 

K 

N— ^ 

H 

N— / 

H 


mp. 170.6°C 
ediaii6dioaiB(l:2) 


166 


16 


H 


H 


-(CH2)2- 


mp. 193 

etfaanedioate(I:2) 


167 


16 


H 


H 


-CHCCHs)- 


09. 110.6^C 












(2S).2HCL1/2H2Q 


168 


16 


H 


H 


-CHCCHs)- 


H 


nq).205J°C 
(2R>.2Ha 



C Phamiamlogical example 

Example 23 : S^mrats of basilar aiteries taken from pigs (anaesthetised with sodium 
pentobarbital) were mounted for lecoiding of isometdctenaon in oiganb^ Xhe 
prqjararions were bathed in Krebs • Henseleit solution. The solution was kept at 37®C 
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and gassed with a mixture of 95% O2- 5% CD2- Hie preparations were stretched until a 
stable basal tension of 2 grams was obtained 

The preparations were made to constrict wi A serotonin ( 3x10^7 m ). Theiespcmse to the 
addition of serotonin was measured and subsequently the serotcmin was wa^ed away. 
5 This procedure was repeated until stable responses were obtained 

Subsequently the test conqxjund was administered to the organ baft and die constriction 
of the preparation was measured This constrictive response is expressed as apercentage 
of the response to serotonin as measured previously. 

ED5o-value (molar ccnicentration) is defined as the concentraticm at whidi a test 
10 compound causes 50% of die constrictive response obtained witfi serotonin. Said 
EDso-values are estimated fiom experiments on three different pr^arations. 

In table 6 die EDso-values of compounds of formula (I) are presented 
15 Table 6 



Co. No. 




3 


1.4610-7 


5 


5.1510-7 


13 


4.2210-8 


18 


4.90-10-8 


46 


1.0010-6 


48 


3.0610-7 


56 


1.8710-7 


57 


5.4210-7 


62 


3.1710-8 


63 


1.2M0-7 


64 


8.9710-8 


65 


2.2M0-7 


66 


6.5610-7 


67 


1.7710-8 


68 


3.3310-8 


70 


6.3710-9 


72 


2.3410-8 


73 


3.4610-9 


76 


9.1910-9 


78 


3.5410-8 
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Co. No. 


EDso^ 


82 


1.76-10-8 


84 


1.3310-8 


86 


4.1610-* 


87 


8.87-ia« 


88 


7.0210-9 


89 


7.94-10-8 


95 


8.17-10-8 


97 


9.7610-8 


98 


3.4210-8 


99 


4.2210-8 


106 


3.9010-8 


111 


1.6710-8 


113 


1.6310-8 


114 


9.5610-8 


115 


4.5110-8 


116 


6.82-10-8 


129 


4.4410-7 


130 


3.36-10-8 


133 


5.27-10-8 


136 


8.10-10-7 


139 


1.5010-7 


148 


4.9510-7 


149 


9.9210-8 


150 


4.6910-8 


151 


2.7M0-8 


152 


5.60-10-8 


153 


2.1810-8 



D. Composirion examples 

"Active ingredienr (AX) as used throughout these examples relates to a compound of 
fonnula 0)^ a phannaceutically acceptable acid addition salt or a stereochemically 
5 isomeric fonndiereof. 

ExampIe24:ORAT.nPnP5; 

500 Grams of the A-L was dissolved in 0^ 1 of l-hydroxypropanoic acid and 1^ I of 
die polyeriiylene glycol at 60-80^C After cooling to 3G^°C tiiere were added 35 1 of 
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polyethylene glycol and the mixture was sthred wdL Then Aoe was added a solutbn of 
1750 grams of sodium saccharin in 2J I of purified water and while sdiring there were 
added 2S 1 of cocoa flavor and polyethylene glycol q.s. to a volmiie of 50 1, piovufing 
an oral drop solution comisising 10 mgAol of A.L. The resulting solutira was filled into 
5 suitable containers. 

Example 25 : ORALSOLrmON 

9 Grams of methyl 4-hydnB^baizoate and 1 gram of propyl 4-liydro]9benzoaiB wre 
dissolved in 4 1 of bmling purified water. In 3 1 of tfus solution were dissolved first 10 
grams of 23-dihydroxybutanedicMC add and Aereaftw 20 grams of the A.L The latter 

10 solution was cwnbined with the ranaining part of the fOTtncr solution and 12 1 

1 A3-propanetriol and 3 1 of sorbitol 70% solution were added thaeto. 40 Grams of 
sodium saccharin were dissolved in 0.5 1 of water and 2 ml of raspbeny and 2 ml of 
gooseberry essoice woe added. The latter solutitm was combined witfi the former, water 
was added q.s. to a volume of 20 1 providing an wal solution ccmprising 5 mg of the 

15 active ingredient per teaspoonful (5 ml). The resulting solution was filled in suitable 
containers. 

Example 26 rCAPSin Pf^ 

20 Grams of die A.L, 6 grams sodium lauryl sulfate, 56 grams starch, 56 grams lactose, 
0.8 grams coltoidal silicon dioxide, and 1.2 grams fwagn«dimi stearate were vigraously 
20 stined tbgedier. The resulting nnxture was subsequmtiy filled into 1000 suitable 
hardoied gelatin capsules, com{msing eadi 20 nog of tiie active ingiedient 

Example 27 : Fn M-fY) ATED TART J?rS 
Preparation of taWet cnn 

A inixture of 100 grams of die AX, 570 grams lactose and 200 grains staidh was inixed 
25 weU and diereafterhunoidifiedwitii a solnticni<tf5 grains sodium dodecylsnlfiue and 10 
grams polyvinylpyrrolidone in about 200 ml of water. The wet powder mixture was 
sieved, dried and aeved again. Then diere was added 100 grams miciociysialline 
cellulose and 15 grams hydrogenated vegetable oil The whole was mixed well and 
compressed into tabl^ giving 10.000 taUets, each containing 10 mg of die active 
30 ingredient 
Coarinp 

To a solution of 10 grams metiiyl cdlulose in 75 ml of denaturated etiianol tiiere was 
added a solution of 5 grams of etfiyl cdlulose in 150 ml of dichlorometfiane. Then tfiere 
were added 75 ml of dichlorometiiane and 2.5 ml 1 A3-propanetriol. 10 Grams of 
35 polyetiiylene glycol was nx>lten and dissolved in 75 ml of dichlorometiiane. The latter 
solution was added to die ftmnerand then there were added ZS grams of magnesium 
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octadecanoaie, S grains of polyviny^ynolidraie and 30 ml of ccmcennated cdour 
suq)ensum and the ^ote was homogenatBd. Tlie tablet ones woe coai^ 
obtained mixtute in a coating i^paiatns. 

EmnDle28 : INJECTABLE SOLTmOM 
5 1.8 Grams methyl 4-hydioxyb»zoate and 02 grams propyl 4-hydn>x^)enzoaie were 
dissolved in about 05 1 of bdling wate fiar injecticm. After cooling to about SOPC Aere 
we added while stirring 4 grams lacdc add, 0.Q5 grams pro^^ ' 
of the AX. The solution was cooled to room tenq^^atuie and supplemented with water 
for injection q.s. ad 1 1, giving a solution conq>rising 4 mg/ml of Ai. The solutkm was 
10 sterilized by filtration (U.S J, XVH p. 81 1) and filled in sterile containers. 
Example 29 r ST yPPOSTTORTP^} 

3 Grams AJL was dissolved in a solution of 3 grams 2.3-dihydr0xybutanedioic add in 
25 ml polyethylene glycol 400. 12 Grams surfactant (SPAN®) and triglycerides 
(Witepsol 555 ®) qs. ad 300 grams woe molten together. The lattw^ mixture was rmxed 
15 well with the former solution. The tiius obtained mixture was poured into moulds at a 
temperature of 37-38**C to forai 100 suppositories each containing 30 mg/ml of the A.L 
Example 30 : TNIECTABT.F SOT JmON 

60 Grams of A J. and 12 grams of brazylalcohol wctc mixed well and sesame oil was 
added q.s. ad 1 U ^ving a solution comprising 60 mgAnl of A.L The solution was 
20 sterilized and filled in sterile ccNitainers. 
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1. A compound having the fonnida 



4 



aphannaceuticany acceptable acid addition salt thereof, oraa^^ 
thereof, wherein 

10 X is O.CH2 or a direct bond; 
R' is hydrogen or Ci.6aUgrl: 
R2 is hydrogen, Ci-galkyUCa-fialkenyl or Cj-ealkynyl; 
R3 is hydrogen or Ci.6alkyl; or 

R2 and R3 taken together fonn a bivalent ladical of formula -(Ctkdm- wherein m is 4 
15 or 5; or 

R' and R2 taken together fonn a bivalent radical of formuhi -CH=CH- orof fommla 
-(CH2)n-, wherein n is 2, 3 or 4; or 

R3 may represent a bond when Rl and r2 taken tc)gether fonn a bivalent radical of 

formula -CH=CH-CH=. -CH=CH-N=, or -C3i=N-CH=, wherein one or two 
20 hydrogen aurnis can be replaced by halo, Ci-ealkyl, Ci-^alkyloxy. cyano, amino, 

mono- or di(Ci.6aIkyl)amino, mono- or di(C3^cloalkyl)aniino, aminocaibonyl, 

C].6alkyloxycaibonylamino, Ci.«aIkylaminocarbcmylamino: 

R* is hydrogen or Ci.6alM; 

Alkl is a bivalent Ci.salkaned^I radical; 
25 A isa bivalent radical of formula : 



— -N-Alk^-N— 
R* R« 



(a). 



•(CH2)p-N.— (b), 
R* 
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(d) ,or 

(e) ; 

wherein each is hydrogen or Ci-^alkyl; 
5 . wherein each R^ is hydrogen or CMalkyl; 

Alk^ is C2.i5alkanediyl or Cs-Tcycloalkanediyl; 
andeachpisO^l or2; 

R*^ and R^ each independendy aic hydrog«u halo, Ci-ealkyl, Ca-galkenyU 

Cj-dalkynyl, hydro>qr, Ci-^Uqrloxy, cyano, aniinoCi.6aIkyl, carboj^l, 
Ci-galkyloxycarbonyL nitro, amino, aminocaibonyl, Ci..6aUgrlcaifoonyIanmio, 
ormono- or di(Ci.eaD7l)ammo; 

provided that I2-[(23-dihydro-l.4-bcnzodioxin-2-yl)niethyI]aniinoJe^^ guanidine is 
excluded 

2. A compound accoKling to claim I, ix4iereinAlkl is 

3. A conqwund according to claim 1, wherein X is CH2 and whad^ 
independendy are hydrogen, halo, Ci.6alkyl, Ci.6aIIq^to>qr, hydroxy, cjrano, nitro, 
aminoCi-^alkyl, amino, Ci-^alkylcarfoonylamino. 

4. Acoinpoundaccordmgtodaim2(n-3ixAieidnAisabi^ 
wherein R^ is hydrogra. 

5 • A compound according to claim 4, wherein die compound is li-[(3.4-dihydro-2H-l- 

ben2opyran-2-yl)methyl]-H'<l,4,5,6-tetrahydro-2-pyrimidinyl)-l3^ 
a stereochemically isomeric form dioeof, or a pharmaceutically accqitable acid 
addition salt thereof. 

6 . A compositbn comprising a pharmacoitically accq)table carri^ and as an active 
ingredient an effective vasoconstricting amount of a con^und of formula 0) as 
claimed in any of claims 1 toS. 
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7. A pixx»ss of preparing a cmipositiop as daimedm clam 

thCTapeutically dfecrive amount of a compomid as defined in any of glifinis 1 |n 5 is 
intiinaiBly mixed widi a pbannaceudcally accqptaUe canier. 

5 8. A compound as daimed in any of claims 1 to 5 for use as a medicine 



20 



25 



9 . An in^rottdiate of formula (DC-a) 

_g R-* N-CN 



10 the phannaceuticaUy acceptable acid addition salts thereof, and die stereochemically 

iscHneric foims thereof, wherein 

X is O, CH2 or a direct bond; 

R2 is hydrogen, Ci-ealkyl, Cs-ealkenyl or Cs-galkynyl; 

R3 is hydrogen or Ci-galkyl; or 
15 R2 and may be takm togedior to foim a Uvalent radical (tf fomnila -(CH2)ni-. 

wherein mis 4 or 5; 

R"* is hydrogen or Ci.5alkyl: 

Alkl is a bivalent Ci.aalkanediyl radical; 

A is a Invalent radical <rf fomnila : 



— N— Alk^-N — (a), 
r' R* 



(0. 



— N-(CH2)^ 
r5 



Vjj (CH2)p-N— (d), or 

R« 

— N-(CH2)p \ 

y (ex 

wherein each is hydrogen or Ci^kyl; 
wherein each is hydrogen of Ci.4alkyl; 
Alk2 is C2.iS2^)^ediyl or Cs.7cycIoalkanediyl; 
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and each p is 0, lor 2; 

R*^ and each ind^radendy are hydrogen, halo, Ci.6alkyl, Cs^G^enyU 
C3.6alIcynyU hydroxy, Ci-ealkylo^qr, cyzno, aminoCi.6aIkyl, carboxyU 
Ci.6all7loxycarbonyI, nitio, aminos aminocaibonyl, Ci-gall^Icaibonylaaiino, ormono- 
S ordi(Ci.6aIkyI)ainino. 



10, A process far preparing a compound as claimed in claim I characterized by 
a) N-alkyIatingadianmneofforaiuk(II)whereinX, A,R'*,R7m^ 
d^ned in claim 1, widi a reagent of finmula (JU) wherein R\ R^andR^ areas 
10 ddSned in daim land wherein Wl is a reactive leaving group; 




R* N— 
O^I^AIk'-A-H + Wi-C^ 



S R' N-R* 



,7 * 



b) reducrively N-alkylating an aminoderivative of formula OH) wherein A, RK 
IS and R3 are as d^ned in daiml, with an apprcqniate aldehyde of formula (V) 
wherein X, R^. R^ and R^ are as defined in claim 1 and vt^eiein r is 0, 1 or % 




N-R* 
A3 

(VD 



R« I 



20 



c) N-aIkylatinganamineoffornuda(VQ,wiAaninterinediateoffQnmuk 
wherdn X, Alki , R^ R^ and R^ are as defined in claim 1 and vidierein is a 
reactive leaving group; 



9 
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d) deben^lating an intemwdiate of fomula (Vm) wherein Rl, R2, r3, r4 r6^ r?^ 
5 R^X,Alkl and Alk2 arc as defined in claim 1, thus yielding compounds of formula 

a-a) 

Nv-^O^Alk'-N-AIk2-N-c5^ ^ 





(Vni) "N^-rs^O^Alk'-NH-AH^-N-cf 




R' 



6 N— r2 



r7 a a-a) R 



3 



e) hydrolyzing an intennediate of foraiula (IX-a) wherein Rl, R2, R3, r4, r6^ r7^ 
10 . R*.X,AlkJ and A arc as defined in claim 1, thus yidding compounds of fomiula 

a-b) 

Rl ^ RV_, /N-CN . r4 _ N-H 



,AIk'-A-C^ 



f) hydrogenating a compound of foraaula G-c), wherein R4, r7, r8^ x, Alk^ and A 
15 are as ddined in claim 1, thus yielding compounds of fimnula (I<d) 

7 ^ (Ud 



R 



7 X X d-d) H 



and optionally convening the compounds of formula (I) into each other by a 
functional group transfomiation reaction; and, if desired, converting a compound of 
formula (I) into a therapeuticaUy active non-toxic acid addition salt, or conversely, 
converting an acid addition salt into a free base form with alkali; and/ or ptcpsnng 
stereochemically isomeric fonms thereof. 
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